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O~ jhe basis of on-site job 
ana1y~es conducted at several national military

C~- centers, message sorting was identified as both a highly critical center
function and as a man-machine task amenable to future on1ir~ biocyberneticapplications . Consequently, the experiment reported here simulated a compute: -
assisted message handling task and was designed to manipulate the difficulty
of that task in order to identify EEG correlates of low, mediui~ and high task
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Science Avplications , Inc .
- Arlington , Va. 22209

- ASSI STED BY

WORK UNITNO. NR CONTRACT MDA9 O3~-77-C-Oll9

OBJECTIVES
- . •. . To assess the utility of EEC ucasures as indicators of

cognitive workload in  a military rcssage sorting task :
(a) to determine ho~’ evoked n ot  eu lial s relate to experi-
mentally manipulated ask di ’Ji cu lt y , to speed and accuracy
of task perf ormance , and to subjectively experienced cognitive
workload ; anc~ (b) to determine the discrininability of wave-forms associated with lo~z, medium and highstates of cognitiveworkload , for future purposes of online modulation of workload
in man-machine systems . ABSTRACT

the basis of on-site job analyses conducted at several
• 

/
1 national military C3 centers , message sorting was identified

• as both a highly critical center function and as a man-machine
• task amenable to future online biocybcrnetic app lications .

• Consequently, the experiment reported here simulated a computer-

assisted message handling task and was designed to manipulate

the difficulty of that task in order to identify EEC correlates 
•

\~~ of low , medium and high task difficulty.

Cognitive workload was conceptualized and manipulated as a
• function of the number of decisions the human sorter was

required to make about the message in order to sort it

correc tly. . • 
-

Several ,pilot tests and resulting design modifications were

completed before online EEC recording of subjects performing . 
-

the message sorting task could proceed. When LEG measurements

did not begin , they were measures of evoked potentials to

statistically low probability auditory tones to which the
subject had been instructed to attend . This “secondary” task

of attending to tones was designed as a measure of the

• 18 06 18 098 
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ft I residual cognitive capacity available to the subject at various

dif f icul ty levels of the competing primary task of sorting H1 messages.

At each level of task difficulty , dependent measures included the
behavioral sorting performance as well as the evoked potential

I number of messages to be sorted were briefly displayed on a C~T,
one at a time . A ~esponse internal outlined/followed the message

i display , during which the subject could record his sorting decision
• I on a six by seven manual bl ank. EEG record ing sampled the message

displayed interval and no tones were played through the subject:’s1 earphones during the response interval.

• 
I 

Several designs and design parameters were tested throughout the

year, due to unanticipated difficulty in the successful manipulation
of message sorting accuracy for low, high and medium difficulty
levels.

In the final design which proved acceptable only the lowest and

highest levels of task difficulty were run , with the lowest level

I requiring the subject to consider one message feature for its

correct s6rtirig, and with the highest level requiring consideration

of those features. The features determined both the correct sorting
division and the correct response for recording it on the six-

( • 

button response device. Pilot data indicated large differences

in~sorting accuracy between these two levels and online EEG record-
( • ing was added to this behavioral design to provide the complete
I experiment. - • 

. 
- . -

- 
• PLANS ~FOR FUTURE

I Data analysis procedures for interpreting the EEG data and relating
I them to behavioral data (i.e., message sorting accuracy) are under

development. That accomplishment will constitute the final phase
I of the biocybernetics experiment. Visual inspection of the EEG
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~ata, however, reveals discernable differences between evoked
potentials recorded at the highest and lowest levels of task
difficulty, in terms of the latency and magnitude of the wave—
forms.  
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Over ill Purpose and O r iq in a l  Dc s iqn  of Exper iment

The purpose of the experiment was to examine the
utility of EEG measures as correlates of cognitive workload
in a message sorting task. In this experiment , cogni t ive
workload was operationally defined in terms of the information-
processing load (IPL) imposed on the message sorter. IPL

was conceptualized and manipulated as a function of objective
charactor.istics of the messaje sorting task, in particular
as a function of the number of discre~~ decisions the sorter

was required to make about the message in order to sort it
correctly.

Accordingly, an experimental task was designed
in which the subject was required to sort a set of messages,
under different sets of decision rules which ranged in IPL

requirements from low to medium to high. Once these objective
IPL manipulations had been checked both in terms of the sub-
jective difficulty experienced by subjects and in terms of

actual eff~cts on message sorting performance, the search
for possible EEG correlates of subjectively experienced

cognitive workload could proceed.

This report summerizes SAl ’s progress in performing

the biocybernetics message sorting experiment, recoun ting
our experience with several pilot tests and resulting research
design modifications,and culminating in the results of our

online EEG recording as subjects performed the finalized

message sorting task. 
• 
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Original Design

The S was required to roleplay as a message sorter
in a civil defense office. His/her task was to examine the
M from~

u line in each message header (see ~ppondix for sample
messages) and to make one, two or three discre4 decisions

about the source of the message, according to prcdefinec’
message sorting rules in which S had been pre-trained . IPL
levels (low, medium , high) were thereby defined in terms of

the number of decisions (one, two, three) S would have to
make about the message source, in order to sort the message
correctly. (5~~ ~~~ p1~ Uf ~~~~~~~~~ ~~~~~~ I.)

Given this objective manipulation of IPL, it was

expected that sorting omissions and errors would increase

as the task became progressively more difficult. Initial
research focused on a manipulation check of the objective

IPL requirements of the message sorting task. Specifically ,

did objective manipulations of IPL yield evidence of incroaseJ
task difficulty in terms of actua]. message sorting behavior
(i.e., sorting omissions and errors)? A second check on

successful~ manipulation of task difficulty involved the
analysis of reaction time to a secondary task. It was
expected that progressive increases in objective task diffi-

culty wotild lead to progressive increases in secondary task
RT, if the subjective experience of message sorting task
difficulty had also been successfully manipulated.

If pretests failed to confirm successful IPL mani— 
- -pulation , the message sorting task would be revised until a

successful manipulation had been achieved.

At that point, EEG recording would replace RT as

potential indi~ator of subjectively experienced cognitive
workload. EEC measurements would be made of evoked po~cntials

(EPs) to “rare “ ~~~~~ fci ~h tcJ— S..- tt.~tc .  i, .Cf r~i~ ! ~L-’ 0- d.~J.
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The dcx’ision rules originally used to develop three ~ vxjressively dif—
ficult levels for the massage sorf:ing tas~c are explained bolow:

Level I m�ssage sorting rules required S to c~’c idc whether Ux~ source of

the n~’ssaqc was f rczn within a defined six state area (intra-re j ional) or
.f rart without (extra —regional) . During the Level I session of the ex eri—

m~nt (approximately 20 minutes) , S node the i i a — gional/cxtm—reg ion~CL
decision for each r~~ssage presented.

Level II nvssacje sorting rules required S to make a second decision alx ut.
the n-essaye source.~ n addihon to the regional kcisi.on,S has to dcc icc’
whether the source was a govcr~pi~ nt lxxiy (whether n~nicipal, county, stat e
or federal) or a nongoverrui~ nt body. This session also ran approxiiiv~te1y
20 minutes.

Finally, Level III n~ssage sortin~ rules, desigaed to impose th~~lar’iest
IPIJ on S, required that Qm.~:e the ti’o preceding doc’isio:-~s and a third de—
cision—--whether or not an individual ‘ s nam~ was listc-d for the source or
sin~ ly an organization , agency or other group. This Levei III session ran
20 minutes.

s l~br each level, dependent m~asui-es were taken in the sarn~ way. riessages
were displayed on a CR1’ and cani~ up one at a tiiw~ for the subjcet ‘s review.
Each massage wa~- displayed exactly 15 seconds, after which it was rerloved
fran the screen. Another massage did not replace it for S seconds. During
the 15-second massage display interval , S had to make and - retain his/hex

decisioaJs) , but could not record it until the 15 seconds had elapsed and
the massage had d.isãppeared frc~ the screen. His/her o~~ortunity to record
one, t’~o or three decisions cam during the 5-second response interval
which separated the presentation of one massage f~un another.

~~r recording his/her decisions the subject was supplied with a special
keykoard on which six separate keys r’epresented the bin~ty e~oices (one ,
twe or three of thorn) (s)he had to make for each decision task. S was told
that responses registered outside of the specified 5-second interval weuld
r~t be recxrdccl. 1~s1xinses were nude with the right hand. Cm a pre—experi-
mental training session S was fully familiarizod with these procedures and
brought up to a criterion ç*~r foxmanco level.)

-_ 
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
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a secondary task, ~~w~s presented ‘1 ’i h rare audit ory tones i.in~k-~nly
presented durinq the I s—second nt~~;~iqe clispl ty intci-v.d. . F~are an~i Ire—
cjuen.j tones wexe pres~nted durinq the interv~tl a ~ the subject w~is ~i~;kc~l
to respond to (~n1y the rare tones by ~ressin~j a button held with his left
hand . Each button press recorded t in~ in nullise~5-enL1s -:~~n rare tO~~L ’

preserttat len and the su~)j ect ‘s rcsj -onse to i t .

WSERF DThGR~’1 ~
‘ 2

were individual ly run in 85 minute expz~rinontal sessions, during
which the IPL was va rie3 to four different levels (a baseline IPL level
wberc only the secondary task is run , level 1, level II and level I l l)

with a brief rest bet~cen levels. The order of the IPL levels pres~’nt ed
- - - 

~as counter balanced wi thin and iv’ti-:cen
subjects .

}~ sul t ing data sho~~d that IPL ha-a not been suceessfully nunip~1nted with
the three massage sort i ng levels. S ~x~rfor.:r~nce did net shew a grwh:ctted
deterioration frcin Level I to Level III. Perfornunc’e data on the prinury
task showed slight but insignificant increases f rcxn Level I to Level. III ,
but an inordinately high error rate on the Level II task . (Sc~a ~‘D~7)) F~~~t IS7

~ ps t ..~ t~’AI~ action tima to the secondary task shci.~.ed a very slight increase fxo n
level to level, with a wide range çer level across subjed-s .

It was concluded that the three levels of massage sorting task difficulty
would have to be redesigned, so that the levels were mare discriminable in~
terms of primary task error rate and reaction t ima on the secondary task .

Further1loro, the , large error rate associated with prinuxy task perfor—
mance at Level II ~~s interpreted as a consequence of the arr~ig~ous nature
of the dc~.ision task required at that level . Specifically, whereas the intra/
extra regionil decision and the person/office decision could be correctly
made on the basis of information provided within the e~x~~rinonta1 task ; the
governmant/priv.~1te decision required pre-expz’rthontal knowledge of govern-
J~u .~ntal and private orgard zationa used as message sources. The nature of the
(kClsjon to te made at Level II thereby required mare interpretation and
1~ rhaps quessinçj that did the mare objective decisions of Levels I and III. 

—~ - ---~~~- -~~~~ - - ~~~~~~~~~ 
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It was concluded thet the Level II decision would either have to be replaced
or controlled for level of ambiguity , on the basis of general public aware-
ness of organizations as govornnei-ital or pub).ic.

First , an attempt was n-ado to replace the government/privat:e decision
with a substitute decision task mere similar in nature to the objective do-
cisions recjuired at Levels I and III. ~ ho new decision task re:Llired ~ to

c3ctermine whether each message’ s three—digit reference nurther fell above or
below a criterion number. This now decision task was simply substituted for
the government/private decision , and the rest of the design re~~ined Un-
changed .

Results did indeed chow a reduced error rate for the second decision
• task. However, another problem orrergecl. All three levels (I , II and III)

of difficult showed virtual].y no errors , even when the time frames for
message presentation and for the res~x nse interval were drast ically re-
ducixI. (The message-display interval - .-.in shortened tc 7 seconds, with the
last three reserved for recording rcsj -onses.) ShorLening these intervals
even mere would seriously interfere with our ability to present a suffi—
cient num ber of rare tones to evoke and sampe adequately the EEC ccii~or ent
under study.

In a third .design, all three levels were changed, using a Stcrnborg-
type paradigm. Subjects were to determine whether the message source did
or did net belong to an identified sot of orqanizations. The difficulty
of their decision was increased fra n level to level by increasing the
nurrtber of organizations within the identified set . Time parameters in-
volved a 4—second message display , fo I lowed by a blanking of the screen
and a 3-second resoonse interval . Thus, at Level I there wore 4 organizations,
8 at Level II and 16 at Level III.

This design was ~also abandoned when resulting data F~ Icd to show a
graduated increase in performance errors and reacti.on time was shown not
to be related to task difficulty.

- 
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Recommendations Which Led to Dcsi~~~ IV

1. Manipulation of IPL Using Cumulative Responses.

It was hypothesized that better manipulation of workload might
be achieved by establishing in+~ ndependcnce between responses. Under
such a design , three decision tasks (inside/outside the region , above/
below a criterion message number , form an individual/ off ice)  would
still he made by the subject , bu~ (s)h e would no longer record them
separately. Instead , decisions at all three levels would be registered with
one response. Thus at the second level, four respon ses would be poss ible ,
given two possible responses to the two required decisions . Similarly,
the third level would imp ly eight different responses , related t#l1
possible combinations of the three decision tasks .

2. Manipulation of IPL Using Logical Operations. -

Another possibility considered involved requiring the message

sorter to perform logical and/or operations , as (s)he detcrniinc.S
from his/her knowledge of the primary addresee who should be the
secondary addressee(s). Messages would have to be edited to include
the following pri,,~~ary addressees :

(A) Red Cro~~
(B) UPI •

(C) CDC - - 

-

(D) }1~EW -

(E) White House
(F) AP 

-

ML -

- 

- 

.
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Decisions rules  would be given to -the n~essage sorter with
which to determine the appropriate secondary addressee

-
~~ 

- by looking at the message “to” line (primary addressee).

- 1) NIH

2) INTERIOR DEPT.

3) Do!)

• 4) BUD
- 

5) PEA

6) EPA

Decision rules vary with each level and increase in

S 
difficulty from Level I to Level III:

LEVEL 1 - 

- 
_:, -

IfA , Then l 
- -

H “ B , 2
~% C, “ 3

- 
“ D, “ 4

“ 5
“ F , 6

LEVEL II

If A and B, then 6
“ B and C , “ 5

• “ C a n d D , “ 4
u D and E, - “ 3

~ E and F , “ 2

“ Fand A, “ ] .

LEVEL III

If not A and not B, then 1
ft B “ C, “ 2
“ C D, “ 3

“ D “ E, “ 4
“ E “ F, “ 5
“ F A, “ 6 - 

-

~~j ç
4~ I 
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3. ManipulatiOn of XPL using Ambiguous Information.

The message sorter would be required to make only one

decision (çjov ’t, nongov ’t), but the in forma tion with which he
is to make it would vary in ambiguity . 

. p
Deci sional ambigui ty would rely on the degree of commonality

of a variety of gOvernment agency acronyms. Subjects would be

biven a time-limited multiple-choice task of deciphering a set of 
-

governmen t agency acronym s to establish levels of ambiguity. To
• facilitate data collection and analysis, this testing would be

done at a terminal with a simple keyboard response required.

4 MDS 
- 

-

(leave blank) • 
- 

- 

- - -

j - -

• -

~~~~~ 
_ _  _ _ _  
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, - 1 - ( ’~;s fu  I, II and 111

The identification of EEC correlates of cognitive • •

~~•td in a message sorting task requires an experii~ental

in which pretesting has confirmed successful  m an ipu l a—

~b I 1PL requirements COmpOSed by the experimental message—

~~~~~~~j  task. Several attempts to manipulate cognitive work—

~~ this manner have been undertaken , and the most recent

~~~~~~~~ 
most closely approaches the desired manipulation . This

~~ wil l  br ief ly  summarize the experimental desi gn~ tested

~~~ and will present in greater detail the current design
-

~~ 
.~ slight modif icat ion which will be undertaken to increase

~~~optability . - - 

- -

•

- 

The unsuccessful designs varied in several ways but
similar  in their purpose of imposing incremental decision
on the subject. For example , the first design required

—~~~sage sorter to make one, two or three decisions about
:~~sagc sources, depending on the level of the e>:pori~’•ontal
.:-~ —— Levels I , II and III, respectively. Responses were

~-~d separately by the subject for each decision task at
:~vel. The message—display interval was 20 seconds , the
f~v~ of which were allowed for response recording . As with
:~ igns whi ch will be described in this report, the goal
design the task so that subject performance would decline
:.~c1uated fashion from Level I to Level II to Level III.

indicated minimal error rates at Levels I ar1d III, with
- - ‘~or ra te (approximately 30%) for many subjec ts for the
‘~~cision task (i.e., whether the messages source was a
“nt” or “nongovernmental” organization).

It was felt that  the government/nongoverntnent decision
~~~~~~~ been ambiguous to some subjects, depending on their
‘ t.~onta1 level oi familiarity with the organizations
‘~~e experimental messages as sources. In the second

~‘orcforc , a more straight—forward decision task was

‘ 5 ’

‘5 11
—~~~~

-- --~~~
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substituted (i.e., whether- th~ t~rCe— cUyiL r CSSaJe reference
number fe ll  above or below a criterion 

~~~~~~~~~~~~~ Resul ts di d

~ndcCd show 
a reduced error rate for the second decj~ jo~ task.

Uowcver, anoth er problem e~ erc~ed. All t iree levels (I, ~~~~~~~, III)
of d i f fi cul ty showed vir tually no errors , even w1~efl the ti3ile

frames for message presentation and for the response interval
were drastically reduced. [The message—display interval was
shortened to 7 seconds , with the last three reserved for record-

- 

ing responses.) Shortening these intervals even more would
seriou sly interfere with our ability to present a sufficient
number of rare tones to evoke and sample adequa tely the EEC
component under study. - 

•

- I  - - The third design involved~ a Sternberg-type paradigm.
Subjects were to determine whether the message source did or
did not belong to an identified set of orcjjlflizat)Orls The
difficulty of their decision was increased from leve]. to level
by increasing the number of organi:-:ations ~.‘ithiii the identified
.sot. Time parameters involved a 4—second me~;sage cli~;play ,
followed by a blanking of the screen and a 3-second response
interval. Thus, at Level I there were 4 oryaniza tion s, 8 at
Level II, and )~6 at Level III. Once again , a gradu ated error
rate could not be obtained from Level I through xx x .  

• -

.. . . 1

• 
- 

-

I 
• 

- I
. •
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Prctcs1~j~g Mossa9~_sOu rCC names
Previous data indicated some ambiguity in the stimulus

materials. Objective measures of performance and subjects ’ verbal

reactions after the experiment revealed unequal level of faviliarity

with organization names. To control for this pre—~experimental source

of variance a questionaire was administered to nine subjects (see

appendix 0. Little ambiguity had been associated with the

person/office decision, so the questionaire dealt~ only with the
governmeflt/flOflgOverfllfleflt decision (previously found to be ambiguou s)
and with the new health-related/not health related decision.

The ambiguity questionaire identified 192 unambiguous name s
as message sources for each of three separate message files in the

level two response category (gov’t/nongovernment; health/r ionhealth) .
Within each response category (gov ’t/health , private/health, gov’t/

nonheal-th, private/nonhealth), elimination proceeded backwards from

items with the highest number of subject errors until two criteria

were acheived: -

1) the category contained 16 sources, for each message file, and

2). no source had a higher error rate than 2/9 (subjec ts) .
Both goals were successfully reached for all f-oiu categories.

Occurance of person or office for the level II sorting task was

randomized with each file .(~~~ AV~~’rY.~D ~1~~S ~~~~~~~~~~~~~~~ ,&‘t’~~
• j1c7 OF ~~~~1~~7FJ tSZ-E -

Design IV - 
. -

- The final behavioral, design has proven acceptable. In this experi-

znent, the subjec t must also make category decisions about the
message source , but the three levels involve an increase in the
number of “features” of the source which must be considered to

correctly sort the message. The task also requires the subject

to “map ” his response back to one of two response buttons, no ,...
matter what the level of the experiment. The message-display

interval was 4 seconds and 2 seconds were allowed for responding.

At Level I, he makes a “government/private” decision
- about the nature of the sources (Organizations used as sources

- 
—-----
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- MESSAGE SORTING EXPERIflENT

TRIPLE NESTED DECISION TASKS

GOVERNMEflT PRIVATE 
-

- 

Ii HEALTH- NOT flEALTH-
RELATED - - RELATED

• 
- LPERSOI

~ - 
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- • OFF ICE j
- 
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• 

- 

• ( Health/N ot Heal th
~~~rson/Office J
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have been pretested and ambiquous items were elii~ina tcd.)  Each

- clecisior alternative is mapped to one of the two response buttons.

At Level II , a second decision task is added to the
first, but unlike the previously described design , the decision

tasks are not independent. That is, the results of the second

decision task (“health-related”/” not health—related”) are

accumulated with the government/private decision to yield four

-decision alternatives. (These “health-related/non health-related”

decisions about messages sources were also pretested to eliminate
ambiguou s organ iza t ions . )  Mapping rules to the two response
buttons are such that in all four cases both features of the

source must be considered for correct- mapping.

Finally, the third level accumulates a third decision
task (whether an individual’s name is presented on the second
message source line , office/department , division or other organi-
zational group is presented a “person/office” decision), and
response mapping requires correct understanding of three source
features. - - • 

- 

. 
-

Results indicated a gradual thcrease in error rate frort Level I

to Level II to Level III (reaction time in the secondary rare tone

recognition task described in design I proved less related to the

objective manipulation of workload than did error rate in the primary

task). Graduation in error rate accelerates much more quickly
betewwn Level I and II; (Level I; c = 4.00; sd — 2.00, Level II:

= 9.00; sd = 10.72; Level III: ~ =2L20; sd 5.63).

For this reason , a Level II modification was explored in an
attem pt to find a more intermediate level of task difficulty. Two
modifications of the original Level II were tested. In the first,

(h A), all government organizations are immediately categorized on
on feature , but private organizations are categorized in terms of

three dimensions (health/nonhealth ; person/office). In the second

modification, (IIB) government sources are sorted on two features

(health , nonhealth) and private sources are sorted on three.

• 

-
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- Aft er p ra ctice, Ss sh~~~1 a n~ an frequency of erroneous sorL~i of 10.00

for Level ITh , 16,75 for Level liii and 24.25 for Level 111. With the pre—
vious m~an error f requency of 4.00 for Level 1, Level 1]13 scci i~’d thc
b~’st reprenentation of a sorting task of intcn~~diat:c diff icul ty , and
that task w~s ~clccted for Level 11 sorting and rcsi~~nse supping .

F u r t h e r  experimentat ion u sing  the  above three love) . c1 -i i~~
. ( ‘ , 1113 and I ll)  confirmed a qr ac3uat ed incr ease in task d i f f i c u l t y
(i5ovcl I: x 3 .40 ;  Leve l I I :  ~ 13 .60 ; Level I l l :  ~ 21.67);

however a large SD value was noted w i t h  Leve l II (SD 9 . 8 1 ) .  In
addition , reaction time to unusual tones in the secondary task did

not correlate with work load increase in the primary task , ( x 4 7 8 . 1 4
for I.evcl I, x 428.35 for Level II, ~ = 453.95 for  Level I l l) .

The experiment that proceeded included only Levels  I and I I I .
ONly on~ type tone was presented to the subjec t and react ion t ime

was measured i n  response to tha t  tone alone . Resu) t s  i n d i c a  ted a
large increase in error rate from Level I and Level I I I  U :  ~ = 7.20;

III: ~ 20.20) hut aga in  r eac t ion  tima did not hold up as a
subjective indi cator of work l oad (I: ~ 579.47 m sec.; sd 24.17,

IIl:x 680.13 msec. ; sd 42.96).

i l l  suii~ingxy , it appears that  the taI~~ of pressing a button inp response to a tone doe s not i n t e r f e r e  wi th  the p r imary  so r t lng  t a sk .

A task based on a s imple  motor response to precat cyor ical  i n f o r mat i o n
(tones) does not share enough similarity with the more cogni t ive
sorting task to be influenc& by the difficulty level of the latter.

It is our prediction that if the secondary task was made harder it-

might better reflect the subjective difficulty of the primary task.

Appended data for L~xpcr1n~ nt #1309 reflect behavioral reslxnses (pt~mury

and secondary task) to the finalized j x~rii~~ntal task in which Levels I and

II only were run , and in whiTh h G  data were collected during the subjects

task perfornvtn.~e. Data analysis proce1w~~ -~fi~%terpro t in g  the EEG data
dfl~ relat ing them to behavioral data are currently under develop-
men t. That step will constitute the final phase of the biocybcrnc•t .ics
experiment. Visual inspection of the EEG data indicates that waveform t~
will differ in latency and magnitucd when EPs to tones present-cd
during .Level I and Level Ill task arc analyzed .
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AflBIGUIT~ QUESTlO~~AIRE

ON -

- 

MESS1~GE SOURCES

- 

PURPOSE: — To identify 64 unambiguous organization names -

.

• 
- as message sources for each message f i le;

— identify 8 unamb iguous sources for each possible
combination of the three source features , per

fi le;  -

• - 
• — eliminate ambigui ty of government/pr iva te  and

- of health/non heal th decision tasks ;
— randomize occurrence of person/office feature

with each file.
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I f l s truct ions :  For each o r gan i z a t i o n , please make two .:

• &~cisiofl:;: 1) whethe r  it is a government

organxzat)on or a pr~v~ite One, ünd 2)

whether it is health—related or not health—

related. Indicate government  or pri vate

• by circling “G ” or ~~~~~~ immediately to the
- 

.- right of each organ izat ion  name. Simi)arly,

- 
.. 

- ind icate hea) . th-re latcd or not h e a l t h—

• related by circling l if lU  or “N H” next  to
- . ~

. the. rig ht  margin of each page. Exm ap les
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• . 

• : • . - •

. .
~~~-:: - 

.
• •  

• • .

.
•

.

.. ; ~~~~~~~
-

-

-
- . 

-

______  _____  .. 

- 
-
. • . 

•

. ‘• 

. 
. • 

.
• . •

- • •

• 

- 

Voice of Itmcrica 
-

. 

. p 
-

C 
c i~

• 

.

~~~ 

~~ to compl ete th is  task for all 100 
•
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. • •• orcian.tzations, but do not spend a great

: • :~~. 
- dc~t1 of time trying to make the required
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• - decisions. Thank you for •your  cooperation.
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C). ing housc • • 
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. and Narcotics - - (j~

’ p N I l

A~~j~~h~c~t -  PE1v..~rLk t) T .. 
•
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. National Associa tion of the Deaf • 
c 

~~2

National  Education Association C 11 ~~j i)

Lcague of Women Voters . 
. C 

- 

ii

-
. Pentag on . :. - :. r
•Zuncrican Speech and h earing - ‘ 

,
—

~~

. Association . C P Q.11 NH

Pcdcration of American Hospitals C ‘ NH

Pourth Circuit Court of Appeals 11

Public Citizen Health •

: Research Group : C. (~P NI!
• 

•American Physical Therapy Association 
C P (Ji) N il

)

~
ational Library of Medicine (9 ~~~ NI X

NEW Office of Maternal and - - . 

-

- - 
. Chi). d Heal th 

- 

- & P - NIl

- 
Sqnato Ve teran ’s A f f a i r s  Committee P Ii

• Environmental Protection Agency H - 
- 
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National Council on Alcoholism • 
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-
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-
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Alcoholics Anonymous • -
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-
. • C I 

- 
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-
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• Ain~~~ican Psychiatric Association . C 31 NH

• Consumer Action for Improved - . . 
-
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• 

Pood and Drugs • C (~
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• National Eye Institut e , NIH NH
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Georgetown University Monitoring
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Society for Wildlife Preservation - .  C H (~j i~’
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National Heart and Lung Institute , - -~~~~
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American Marketing Association - C ~2
- •  . Planned P~.ren thood P (9 NIl

• 
~~ Mary ’ s Hospi tal , Philadelphia C O-~2 6~ NI!

• University • - 

- 
- 

- G~ Nil

U~ itcd Mine Workers . 
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• Food and Drug Administration 
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Supreme Court P II
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3.. Alcoholics Anonymous

2. American Medical Association

3. Public Citizen h ealth Research Group

4. American Physical Therapy Association

5. Blue Cross Association 
-

• 6. Ka iser Health Foundation

7. Mayo Clinic

8. American Psychiatric Association

9. American Speech and Hearing Association

10. 
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Georgetown University h eal th Maintenance Orqanization

.11. Federation of American Hospitals

• 12. Group Health Association of America

13. American Cancer Society 
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14. American Heart Association -
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15. Epilepsy Foundation of America -
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1. National Institutes for Health

2. National Library of Medicine -

3. Department of Health , Education and Welfare

4 . Massachusetts  Department  of Ih en i t h  
-
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5. Center for Disease Control 
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6. National Institute for Dental Research

7. Senate Subcommittee on Health -

8. House Subcommittee on Health and the Environment

9. HEW Office for the Handicapped

- - 10. President’s Committee on Mental Retardation .

11. Surgeon General’s Office

12. Food and Drug Administration

13. Alcohol , Drug Abuse and flcnt ~ ]. Hea l th  A~~ ociat ion

14 • lIEN Rehabilitation Services Administration

15. Senate Subcommittee on Alcoholism and Narcotics

• 16. HEW Office of Maternal and Child Ilcaith
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3., Pentagon - 
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2. Justice Department 
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3. Supreme Court
-

~~ 4. Labor Departm ent
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5. Commerce Department

6. Fourth Circuit Court of Appeals

7. Agriculture Department

8. U.S. Naval Academy

- 9. House Armed Services Committee

.10. Defense Intelligence Agency
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12. Department of the Navy

13. Army Research Off ice
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, Corcoran Ca]J cry of Art

2. WYR F Nvw ~-; Age n cy

3. Hiamn t Hoat-o~-mers Club~;

• 4 .  10C) et.y f or W i l d i l Ic P r c~;erv~ t~ on

5. Ame n cdn ?-hn-};cting /u;sociat ion

6. ~~t~;h 1 n y t o m m  ]~o~;t

7. SaCJc Pub l .1 ~; h i m i g  Co:ap~t ny

B. Sici-r .m Cl ub

9. •Iz~ak Walton League

10. N~ ti ona]. O ;ani.~~tion of Wom;~en

11. Nati onal Association of I~roadca t~r~
32. Am er ican  C i v i l  Lt h er t  i c~- Union

13. H ar v ar d  U iv e n sit y

14 . Educat ional  Tes t ing  ~er v i  cc

15. Uni t ed  Mine Work ers
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SAMPLE DA’rA FRON T~ O SUI3JECTS -

•

MEAN REACTION TIME (t-ISEC )

Subj eCt 8 ~~y 1 Day 2 ~~~y 3  Day 4 Day~~~
Level I 752 726 733 739

xi 777 738 756 738
III  767 745 751 756 -

Subj oct 9 . - 
- -

- 
Level 3. 699 688 648 662 661

II 724 656 - 644 — —— 653

XII - —— 692 658 650 643

INCORRECT RESPONSES 
- 

-

oct 8 
-

Level I 
- 

2—1 — 2 4— 0—0 1—1—0 3—2— 3

II 2—1 5— 3 4—1 5— 2 4 — 2 2 — 5  4 — 2 5 — 5 9
- XII 6—2 1— 7 5— 25 —4 3 — 2 5 — 7  4— 26 - - 7

Subj ect 9 - 

-

~Leve]. I 0—0—0 0—0-0  2—0 — 1 1—1 — 0
II 1—20—1 0—25—0 2—9—0 — —— ———
XII ——— 3—9—2 2—8—1 3—7-1

4

- 4- 4- -~ 
— 

-
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_ 

~~~~~~~~ .•~~~ - 

- -  —

- PERCI-:NTAGE TNCO]m)-:CT RESPONSfl S

y,EVEJ, I 
-

l~oan ________

Response 1 ~~~6 0 — 3.1 J Intra/Extra
Response 2 (J.7 0 - 2.2 Gov ’t/Privath
Response 3 L’.3 0 — 3.4 Individual/Office

LEVEL II 
- 

-

)lean Range - . -

Response i L’.~ I 0 — 7.711 Intra/Extra
Response 2 J_33 I ii — ~~ 4 Gov ’t/Private
Response 3 J 3.9 1 8 — 33 1 Ind iv idual/Off ice

LEVEL III

Mean Ranci e
Response 1 J~.& 0 — 1 5  1 Intra/Extra -

Response 2 33 1•4 - ~~ 
1 Gov ’t/Private

Response 3 7.7 1.4 — 45 Individual/Office

_ _

-
- 

: 

•

- —

- 

. 

II
-~ - — - - - 

~~~~~~~~~~~~~~~~~~~~~~ 
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~1EAN REACTION TIME 
- -

Mean Range -

LEVEL I 680 623 - 7 5 ~J
LEVEL XI 688 643 — 777
LEVEL III [731 637 — 767

- 

- 

- 

. 

-

- 

• . 

- 

. 

- 

-

- 

-
. 

-

- . I

_____________________ _____________________ ______________ 
_ _ _ _ _ _  
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- ] (Week of June 20)
- (i~rrors)  

- 
-

FIRST SESSION -

L.~�L~LL.L* _____________  
I Y ~~~~TT I

-
- %in %in

Subject r s  Error r~~~~ ___ — Errcir

1
.0029 3 4.7% 10 15.7% 

- 

28 43.8~
0030 2 3.1% 5 7.8% 26 40.6~-

0031 0 0.00% 2 3.1% 38 59.4t
- I - 0032 4 6.2% ‘ — - — —  — —  — —

0033 13 20.3% 19 - 29.7% 40 62.5%

f 0034 3 4.7% 16 25.0% 27 42.2~
0037 6 9.4% 37 57.9% 34 53 .1~
0038 6.2~ 

- ~~~~ 
29 45~~~

= 4.38 13.86 31.71 -

389 -________ 11.80 
-

~~~~~~~~~~ 
- 

5.62 
-- ---

_ _ _ _ _  _____

~~~~~~~

F D S

~~~~

S

~~~~~~~

pi—’ 
- _ _ _ _  _ _ _ _ _ _

0029 — — — — - —

0030 — — - 2 3.1% 17 26.6%

0031 — — — — — ——
0032 — — 4 6.3% 16 25.0%
0033 6 9.4% 6 9.4% 23 35 .9%
0034 — — — — — ——

- 
0037 4 6.2% 28 43.8% 30 46.8%

0038 I .~~~~~ 20 3)~~3~
- 

~~~~~= 4.00 9.00 21.20

s.d.= 2.00 10.72 - - 5.63

*Level I — Sort on one feature
‘ II — Sort on two features . 

.

W — Sort on three features 
- 

- 

- 

- 

- - I
X~~~Mean

fl.d. Standard Deviation 

- 

-

- — 

- 

-~~~~~~~ .~~ -~~ :I- - s_ ~ — - 
- -

~~~~

-—-
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(~ c :-~ of J une 20 ) SEC~~:D~~ Y T M ~’,
(flene t:.i on I

j
I j :  ) *

• 
- 

FIRST S)~S~ IO~ - 
-

LEVEL I LEVEL III

ilean ~T ~ 1isses rican flT 
~M 1sses Mean ‘~tJ 

Z-1~ s~;u5 .;
Subject ~~~ ~~on -~~ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~ - —

0029 313.93 15 334.86 14 283.93 15

0030 355.70 13 431 .25 13 541.00 17

0031 413.10 12 382.30 15 461.58 ii

• - 0032 258.00 14 —— —— —— ——
0033 431.50 - 13 394.77 11 444.08 12

0034 4 3 4 . 4 2  -13 502.22 17 515.30 15

0037 591.40 15 632.14 17 633.89 16

0038 479.53 13 655.20 12 363.60 15

4 0 9 . 7 0  476.11 [ 463 34
s . d .~~ 102.88 805.65 I 115.71

~ e~~ia nj  4 2 2 . 3 0  131.25 4 6 1. 58

__________ _______  
SECO:-~D s:-~ssio~

0029 
- —— —— —— —— —— ——

0030 —— ——  455.42 12 524.27 11
0031 —— —— —— ——  —— ——
0032 —— —— 424.92 13 330.64 14
0033 299.54 13 349.70 13 264.62 16
0034 —— —— —— —— —— ——
0037 465.66 12 458.08 12 479.50 12
0033 303.30 16 - 570.10 12 391.10 14

X 356.17 451.64 398.03
s.d.= 94.84 79.36 106.02 

-

median- 303.30 4 5 5 . 4 2  391.10

*Reactjon time collected on response to salient tone recorded
with button held in left hand . - 

-

- 

.
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4 ATTEMPTS TO FIND

A MORE INTER~4EDIATE LEVEL

OF TASK DIFFICULTY
-

- 
AS REFLECTED IN

- MESSAGE SORTING

I ERRORS

I -

-
4 

-

— Tests on Levels and

I ~~

-

. 

.
-

-
-

.

-
- -

-

-

-

-

-

-

I 
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- 
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(June 29 , 30 , Ju ly  1) P U ~~7U~Y T ~ SK
- (Lr:w~~ ) 

•FIRST S:-~~sio : 
-

— LEVflT L~L_ T~~V~~ ~~~~ Li VJJ~_llI
% i n  %in t i n

Subject ~Frrors Error ~Erro~~ — 
:-~r~-or ~Error~ Error

—____ ____________- - —  _ _ _ _  _ _ _ _

0039 22 34.4% 28 43.8% 32 50.0~

0040 25 39.1% 28 43.8% 27 42.9~-

0041 18 28.1% 17 26.6% 18 28.1%

0042 25 40.6% 24 37.5% 33 51.6%

22.50 24.25 27.50

s.d.~ 3.32 5.20 6 .86

-- 
SECOND_SESSION 

_ _ _ _ _ _  _ _ _ _ _ _

- 0039 6 9.4% 8 12.5% 14 21.9%

0040 4 6.3% 1 24 37.5% 25 39.1%

0041 6 9.4% 8 12.St 24 37.5%

0042 24 37.5% 27 42.2% 34 53.1%
- T H

= 3.0.00 I 16.75 24.25

s.d. t 9.43 10.18 8.18

-
I .

- 5-— 

-

-

- - 
- -  

-

- 

- 
- 

- 

-

-

- - - - - - -4 -  - - -~~~~~~~ 4--~—7-- - - 5 - - -___~~~~~~ *_~~~~~~--__ -_
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~~~~~~~~~~~~~ ~~~~~~~~~~-i~~~~~7 ---.— - --~~ ---4---- —~~.-—- - - - - - —5- -  -- -~~~~~~ -- --5—-- —- S~~~~~~~—~~-5--4 4-

4- - ,  - 
1
~~~~~i

(Ju nç’~ 29,30, J u ly  1)
(~~~enc t~: -~ on T ~ ~ )

• - 
__ J.E’.’J -~j . T U .ILI_LI ~~~~~~~~~~ !3T ~

. ?~ean RT ,- , • Mean T~T -- . . Mean ~T ~
. ~_Sub)ect _

~~1_.~~ti.L. ±~1!.~~9 ~~~~~~~~~~~~~~~~~~~ 
~.-li s~;e~ ~~ _ _ _ _ _ _ _

- - 1~ J
- 

• 0039 673.00 7 ~23 699.67 2 j22 705.75 0~21

0040 368.00 43 117 316.50 42 11 3 175.60 39115
0041 000.0* 00 125 000.0* 1 125 000.0* 0 1 25I I I
0042 5Y~.20 0 j 20 6 4 0 . 8 0  0 115 574 .55  0 J 14

526.73 552 .32 ~ 8r . 3 0
276.11

s.d.~ 1 5 2 . 8 8  206 34

medi an~ 539.20 r?40.80 574.55

SECOND SESSIC~ ______— _____—

0039 638.00 0 112 609.89 ~ 116 710.00 0 1 19
0040 4 9 8 .6 8  

~ 
13.3 466.69 o 112 5 89 .5 :~ o h s

9041 5 7 5 . 4 0  22 1 20 335 .50  8 12 1 ooo .oo * 1)25

1 
0042 526.50 0 113 500.18 0 114 5 6 0 . 5 C .  

0 ) 16  
—

x = 559.65 478.07 620.13

61.11 113.02 79.20

~ed ia~~- 550.9 5 483.44 589.92

*Subjcct indicat~d he wa s purposely ignoring secondary task
when ques tioned by examiner between third and second levels 

-
of the second session . Thereafter , subjec t responded to tones.

~~~~~~ . :~~~. 
-

. 

~~~~~~~~ L
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( i u l y ll s l 2r l 3 , 14) P ) ]~~~~Y ’J’.~L~(i-: r ro,:~;)
• ~~~~~‘J’ S~Sf;] - -

I.Evr.kJ_ — i,EVEL LI 
- 

LEVEL I I I
- %in % i n  %in

Subject ~~~~~~~~~ Error ~Errors  Error  ~?~rror s Erro r
It

0037 1 1.6% 37 57.8% - 37 57.8%

0039 1 1.6% 5 7.8% 21 32.8%

0043 0 0.0% 20 31.3% 13 20 .3%

0045 12 18.8% 6 9 . 4 %  7 1 0 . 9 %  

= 3.50 17.00 19.50

s.d.~ 5 .69 14.99 13.00

SECOND SE SSION

0037 -

0039 
-

0043

0045

s.d.: 

-

- -

S 

- 

- 

-

I 

-

. 

- 

. 
. 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

- - 
-



‘-
----4 z~~~~~ -:-~~~: --~~- ~~~~~~~~

- - - - -----
~~

- - -C -— 

~~~~~~~~~~~~~~~

(J u ly 11, 12, 13 • 14) 8ECO: \Y’r.~$;:~
(he.~c. L 

- 
-

LEVEr, I 
- 

LEVEr , IT 
_________

SUb~~CC t  
Mean WI’ 

~~~~~~~

. !~1ean P.T isses ~?-1isses_.Q2~~lU.L~_ 
- iiJ J.a. _~~~~~~~~ 

o,
~ ~~~~~~~~~~~~~ _ _ _ _ _ _ _

V I— -~ i~Ist 1
0037 437.65 50*112 572.92 ~ 

(12 550.50 0 113

0039 543.69 0 13.2 612.09 0 1 14 707.00 0 1 3.9

0043 268.23 0 112 352.46 ~ 299.15 0 112
0045 515.36 4 14 526 .46 1 i 12 504.91 0 ~13 

-

x 441.28 516 .00 515.39

s.d.: 123.74 114.50 168.14

median - 476.61 549.69 527.71

- SCCO:-~I) S~SSIO~-: _ _ _ _ _ _ _ _

) 0037

0039 
-

0043

0045

x =  -

s .d. : 
- 

-

S

. 

- - 

-

-

~~~ first level, subject ~0037 was not informed by the examiner
to respond only to the high tones. Subject s informed before
levels II and III. -

L~~~~~~~~~~

_

S 

- - ±
~~~~
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(Ju~ y 20,21,22) (1.~ -ror~;)
- FIRST ~flSSI(N -

L-!
~~

CL iT —________ 
- L~ !J~L_LtI

-
, 

- % ifl % in % in
Subject ~Errors Error ~Errors Error #Error s Error

—_ _ _  _ _ _ _ _ _ _ _  - ——5 —- 

-

0046 10 15.6% 23 35.9% 13 20.3%

1 0047 2 3.1% 18 28.1% 24 37.5%

0048 6 9.4% 17 26.6% —— ——
0049 6 

- 

- 9.4% 33 51 .6% 35 54.7%

0050 10 15.6% 24 37.5 % 31 48.4%

0051 3 4.7% 13 20.3% 20 31.2%
- 5- 

= 6.17 2 1 . 3 3  2 ’ 1 . 6 0

s.d. : 3.37 7.00 8.75

SECOND SESSION _____ ____ __________ _-_ _-  
~~-- --4--- -— - --5--

0046 5 7.8~ 10 15.6% —— - ——
0047 5 7.8% 10 15.6% —— ——
0048 (i’~’o s how )

- 1 0049 1 1 . 6 %  31 4 6 . 4 %  25 39.0%

I 

0050 5 7.8% 10 15.6% 21 32.8%
- 0051 1 1.6% 7 10.9% 19 29.7%

I = 3.40 13.60 21.67 - 
- : —

] s.d.= 2.19 9.81 3.06

- ]

i - 

- 

- 

- 
- 

L
2 - 

-



T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
--.--- -- — ----

~~~ —-- ~~~~~~~~~~~‘~~
- —-- -- —-- —

~~~ —~~~~ - —

(J u l y  :-o , 21 , 2 2 )  S)- l ) Y T - ’~~~
~. 3.(lf l  ~

J-’~~ ;r ~~~~~ UN •
• 

— - 4 - - -

.~. _ . LE~VJ~]~_.L_ - ._~ _ !i~~_ 1~~L~L__. .. - 
T.\ 1 

______

- l’i (~ .t I~I RT ,- . - ;-ie .:i n ~ i’ li e an J~T 
~~~8ub~cct 

_

~~~~~~~~~~~~~~~~~~~~ ‘ I ~~~~ t (  
~~~~~~ ~~~~~ ~~~~~~~~ “_ 1~_ L..

c~(5( \ ~:j- ~e ‘
~ ot~

(
) I t ( c ~. r r~~~ :P~’-~~-~i0046 (See Nc:(’) - 

708.25 0 ~21 603.40 0 116

0047 489.64 2 ~13 585.80 0 115 599.20 0 15
0048 611 .00 1 ~14 610.75 0 ~17 —— (
0049 596.73 0 

i
10 596.25 0 652.36 0

0050 409.87 0 )10 53~3.00 0 ~~ 4 9 2 . 0 0  0 115
0051 54 1

~~ i4 ~ _?~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_~i~_
- 

5 3 1 . 2 1  6 0 9 . 7 ]  607.37

s .d . : 8 2 . P 0  56 .03  7 4 . 5 4

inedian~ 54 8 . 8 2  603.  6 0 3 . 4 0  -

SECONI) ~ES~ ) ON

-~ - 
0046 562.33 0 I l l  532 .4-1  0 ‘16 ——
0047 5 63 . 4 6  0 1 12 541.73 0 1 .6 - —— ——
0048 —— ~~

__ l _

0049 547.67 0 ~i2 5 6 2 .0 0  0 ~16 616 .42  0 ~12
0050 370.00 0 

1
12 472.38 0 

i
12 476.75 0 113

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
X 513.70 539.82 550.86 

-

s.d.~ 81.81 43.79 
- 

70.23

n e d i a n a
~ 5 4 7 . 6 7  54~~~73 5 5 9 . 4 0

Wotic : Sub-je ct not informcd correctly on high and low tones;
subject. responded to low tonc~ ~~~~~ (Experimenter did
not realize there was a 2itch difference.)

*Sonle i;econdary data bad .

-
_ — -~~~~~~~~~~

_
~~~~~~~~~~~~~~~~~~

--_
-—- —~~~~~~~—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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I EXP 1~R I M I NT

B I N I A V I O R A I .  TA SK DATh

I
SKSSION I

SVBJ1~C’~’ LEVIN, I 
- 
LEVEJ~ II I LEVEl. I LEVt- L 11 

- I ERRORS I ~:i~i~o~ ; i~u~o~s 11U~OUS

0101 I 14 ( 2 2 % )  I 22 (35%) I NO DATA I NO IThTA

I I I II 0102 
- 0 ( 0 0 % )  I 12 ( 1 9 % )  I 6 ( 9 % )  I 3 (5%)

I I I I
0103 I 5 ( 8 % )  I 18 (28%) I 12 ( 1 9 % )  I 13 (20~ )

I I I I

I 0104 I 6 ( 9 % )  I 35 (5~~ - )  I 9 ( 1 4 % )  I 14 (?~~~~)

I I I I

1 0105 13 (20%) I 41 (64%) I 10 (16%) I 32 (50%)

I I I I
0106 I 3 (5%) I 21 (33%) I 7 (11%) 3 (5%)

I I I I I

I 0107 I 55 (851. ) I 53 (83%) I 60 ( 9 4 % )  I 54 ( 8 4 % )

- I I I - I
0108 9 ( 1 4 % )  I - 

31 (48%) I 11 (17%) I 22 (34%)I I I I I
0109 I 29 (45%) 1 31 (46%) I 24 (37%) 29 (45%)

_ _ _  _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _

S. - - - - -

I
I
1

0— i 

.
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--. - .—~~ - -- — --4 - . - --4- — “—S•-- -~~ ~~~~~~~~~~~~~~~~~ 
- —

SESSION II

SUBJECT LEVEL I LEVEL III LEVEL I LEVEL III

- I ERRORS I ERRORS I ERRORS 1 ERRORS

0101 I 11 (17%) I 18 (28%) I 11 ( 1 7 % )  I 17 (27%)

I I I I
0102 1 6 ( 0 9 % )  I 7 (11%) I 6 (9%)  I NO DATA

I I I I
0103 10 (16%) 13 (20%) I 6 ( 9 %)  I 20 (31%)

- I I I I
0104 I 7 (11%) I 12 (19%) I 6 ( 9 % )  I 27 (42%)

I - I I
0105 I 14 ( 2 2 % )  I 22 (34%) - I 8 (12 % )  I 32 ( 5 0 % )

I I I
0106 I 6 (9%)  I 12 ( 1 9 % )  I 4 ( 6 % )  I 12 ( 1 9 % )

I I I - I
0107 I 58 (91%) I 43 (67%) I 33 (52%) I 29 (45%)

I I I I
0108 I 8 (12 % )  I 13 ( 2 0 % )  I 3 (5%) I 11 ( 1 7 % )

I I I I
0109 I 24 (37%) 

- 

I 29 (45%) I 26 (41%) I 32 (50%)

_ _ _  
_ I _ _ _ _ _ _ _ _ _ _ _  I 

_ _ _ _ _ _ _ _ _ _ _  I 
-

‘:~ ~ 
‘ . _,t’ ‘.;

0—2

-4 - - - 5 - 4 - - - -- 
- 
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