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ABSTRACT

The haste problem with performance! t es t ing  in exotic v ’  ~~~~ I
environments is the general unwillingness of tuvesttga—~ ,,~ •

— tors to take the  tim . to ~;tand nrct I ~e .t t est bat t’t’ry .  j - —

i’l~IItY &‘ t ltt~L~ I~~ h1 eUtS t X  t~ t ~t a t e ’ O1IV LL)tIS to .i I I wito I
have tried to measure performance under usual antI un — j / /  )
usual environmental condi t ions,  it Is the purpose of
this paper to set f o r t h  some ol the prob l ems th at  have
grow n out of our experiences and wh ich we’ fee l  hav~’ not
been extensively commented upon in t h e  research 1 t t er . i—
ture , and .also to describe our plan [or solut b it .

Preface

The present plan is a simpl e one : The literature wU I be searched fo r  human per--
formance tasks which have been shown to degrade tinder mot ion  (V [brat  ton and shi p
m o t i o n) ,  during therma l exposure , and under pressure. The! performances tha t
meet these f i rst  criter ia  will  be categorized as cognit  Eve (decision mak ing, in—
for~~~tion processing, judgment ) ,  motor ( t racking , reaching) ,  e t c . ,  and a taxonomy

• of performances wil l  be developed . Add i t iona l ly ,  each perfonnance task w i l l  he
evaluated in the following way:  20 subjects will he tested 10 t imes (S clays!
week for 2 weeks) to determ ine three typ~’s of r e l iab i l i t y :  in ternal  consistency,

• the accuracy and sensi t iv i ty  to separate ind ividuals , and the s t ab ili ty  of t h i s  P
accuracy and sensitivity ove r repeated tes t ing . Per formances on these tasks wi l l

• . be compared to scores on other tests of mental func t ions. Progress to da te  w i l l
be reported.

:.. The Nationa l Aeronautics and Space Admin is t ra t ion , the Advanced Research Projec t
Agency, the Navy (vizi the O f f i c e  of Naval Research),  and the Bureau of Medic ine
and Surgery have funded several studies (see Kenned y, 1977 for a review) wh ich
have nearly all made very s imilar  points regarding the stnndai -dI~ at ion o[ a per-
formanc e test bat tery  for  assessment of environmental stressors. in the ma in ,
test bat ter ies  have been proposed , particularly fac tor  anal yzed b a t t e r ie s , but
r are ly  have normative data been collected and never have~ prac t ice  e f f e c ts  been

• studied effectively.

The orig ina l t i t l e  for the present paper wan very broad and included all Navy
R & U concerning performance.  We in tend , however , m ere ly  to  present how the
Naval Aerospace Medical Researclt Laboratory fle ’tachmt !nt plans t o  research th e
general area , w i t h  spec’ t f i c  appl icat [on to our in t ere st  s in the  e f f e c ts  of shi p
motion or performance. It should be noted  that , In addi  t ton to  the human pe r—
forntance R E, U already presented at this symposium by various members of the’ Navy
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Personnel Research and Development Cent er , coinp l . .mei t ta ry  program s also ex ist
within the Eng ineering Psychology Programs of the Off Ice of Naval Research and
w i t h i n  the’ Human Effectiveness Program s c i  the N.iva I M’d Ic .t i Research and 1)eve~l op —
ment Command .

I N TR O D U C T I O N

Casual observa t ion  over several years of pe r fo rmance  t e s t i n g  and a comprehensive
reading of over 600 “huma n performance ’ s tud ies” in h y p e • rh a r i a  (~ ;* .t . Bactirach &
Kennedy, 1977 , for  a rev iew ) suggest that  there is a need for  f u t u r e ’  studies
into the standard i~’ation of a human I e r forn i an ce  test battery.

In our o~~tnion , the persons who tn i t~ ated t he exper iments  r e q u i r in g  per formance ’
test ing in exot ic  environments were general ly  persons who became involved or i g--
inally because of it primary interest  in the environment rather than  in the per—
forman c e - (Wi  r h in ‘‘c-nv ironment ’’ wt ’ I n’ 1 uJ t~ unusna it~ ,u r y ~~t I mu l at ions , it
fat i g u e , and even learning, as wel I as mot ion  sickness , itype rbar La , e tc . )  Thus ,
we feel tha t , f r e q u e n t l y ,  several c r i ter i a  were i.mplo yed ( o f t e n  t rad ing hack and
for th  among t h e m )  in the selection of tasks for inclusion in a battery to  he
asse~tbled . These criteria have included the following :

1. L i t e r a t u r e  f indings  that  were recollected , probably because the results
of tests were unusual.

2. What colleagues and friends had done.

/3. What demonstration experiments were performed in experimental psychology
laboratory during their student days.

4. Chapter headings in Woodworth and Schlosberg (1954) and other standard
texts.

5. Equipment left behind in th e storage room of the laboratory by their
predecessors.

6. That wh ich could be quickly and easily assembled from clever ideas, (the
so-called toy gadget approach).

7. Stock Items from apparatus companies.

8. LogistIc limitations forced by the environment or project (e.g., small ,
inexpensive, no tubes , portable , nonmagnetic , self—scored , no spark s, s e l f —
administered , battery powered, and rugged).

9. Similar to the work done by real—world persons.

10. A relativel y basic kind of skill is involved ; that is, learning theoret-
i ca l ly  SHOUI.D be able to he accomplished quickly.

11. 1.ess o f t e n , performance s  could he expected to he d i s rup ted  on the task
• In  t h i s  e n v i r o n m e n t .



We hel ie’ve’ that  the’ cc Iter Ia ii sted above have been employed often enough to
assemble batteries so that these criteria are worth c i tin g .  It should al~ t , be
noted , however , t hat , t yp i e sUy ,  a t e s t  b at  tery ~~ts generall y an ad hoc response
to the imminent ava ilabti i ty  of an cay i r n i u i w n t a l  condit ion, whether the.’ env i ron—
iit~nt was a hur t  icane (Kenned y, Moroncy , Bale, Cregoire, ~ Smith , 1970), a rotating
room (Gued ry ,  Kenned y, I I a r r i~~, ~ Craybiel , 1964; Frogly ~ Kennedy, 1965; Kennedy,
Tolhurst f~ Crayhiel , 1965), or a deep dive. ‘thus , long—range planning f requent ly
Is not possible. In summary,  it is fe l t  that  perfon iiance test:  ba t ter ies  are
often assembled for  largely pract ical  reasons , on short notice , by persons whose
u~ijor interest is not performance testing. To alleviate these problems we have
combined , in tabular form , what we consider the traditional , important criteria
for test construction along with the practical aspects concerning operational
per[ormance’ausessment. These c r i t e r i a  are sununar ized in Tables 1 — 4. In addi-
t ion, other -problems with performance test ba t t e ry  construct ion exist.

1 - Wha t p. ’r fo rmance t ‘at a ar t ’  iht-~; iSned to 1nea~ uro

Although this distinc t ion is not generally made , it is implicit that perform-
ance testing is undertaken for two main purposes: first , to be able to make
seine statement about the integrity of the organism , and second, to determine
whether an environment interacts with an organism’s ability to do a p~trticular
kind of work (cf. Table 3). In this paper , the first purpose will he called

— “CNS status,” and the second , “effectiveness of a system ’s output .” Examples -

of tests designed for the former purpose include reaction time, digit span,
— tremor, electroencephalogram, speed of tapping, and CFF. Examples of the latter

include an underwater pipe puzzle, a sonar monitoring task, Morse code tests,
and speech intelligibility tasks. Frequently, both types of tasks are included

— in a single experiment into the enviro~ ment ’~ effect on man nnd without regard
to the distinction made above. The advantage of the latter approach is that the
system’s concept is used and the translation to real—activities is d irect. (Al so ,
subject cooperation is usually bet te r .)  The disadvantage is that no general
principles are adduced and the application of the findings holds only for the
stimulus condition employed . For instance, tracking studies with CRT displays

j have been conducted for many years and very few general rules have resulted f .
(Adams , 1961). The major disadvantage of the f i r s t  approach (index of an orga-
nism ’s integrity) is that they depend heavily upon- the knowledge of the validity] of the task. If only face val idi ty  is available, other considerations (money,
size, apparatus, and availability) must be used to justify inclusion. If face
validity is not evident, then justification is very tenuous.

The distinction made between these two strategies is subtle , hut it is also real,
and its existence complicates the results of many studies. This is chiefly due
to the fact that the two approaches require different research philosophies,

J although the ultimate aim of both approaches is similar: namely, ~~~ diction
(i.e., an ability to account for 100 percent of the variance) .

The first approach comes directly fr om exper imental psychology and usually fol-
lows an analysis of variance model. Thus, the numerous tests in a test battery
are designed to sample all of the skills ( fac tors)  of the organism . The m p h —

‘1 cation is tha t, if the full range of human abilities is tested, one can general-
ize the findings and apply them to other circumstances (e.g., subjects, treat-- .
ments, etc.). This approach depends heavily upon fol lowing the principles of test.
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construc t ion: (1) norms , (2) r e l i ab i l i t i t- s , (3) validities , (4) factors tested ,
(5) e f f e c t s  of pr ac t i ce , and (6) ind iv idua l  d i f f e r e n c e s,  if all these princi-—
pies were s a t i s f ac to r i l y  f u l f i l l e d , it would be possible to employ the test in s i
an exotic environment and account  fo r  all the  main e f f e c t s  of such an environ-
ment on human perforirance. For exam p le , i f  i t  were known that hand dynaniomet ;ry
correlated perfectly with all other kinds of voluntary skeletal muscle output ,
and the Harvard Step Test (Kennedy 6 ~tutchins , 1971) with all card iac muscle
output , then it would not be necessary to use other tests of these functions.
The difficulty, of course, is that neither of these tests correlates sufficiently.
Additionally, other “more psychomotor” tasks are even less clear—cut with regard
to what they are measuring (i.e., validities). However, the problem does not end
here. Reliabilities of a test battery——any test battery——are not completely
known. No norms (expected values) are available on a sizable population, par—
ticularly c.ihen practice effects are concerned . However, factor analyses studies
(e.g., those of Fleischman) have been completed for some samples.’

The second approach is in vogue m ore now than previously, probably because it
e-mphasizes a systems approach. The statistical model employed is correlation, t-_
and in general, single factor studies are conducted . The overall plan is to
replicate real-world work and to do it under controlled conditions. The second IN

approach does not depend upon the validity of the task as heavily as the first
method , since it, ~itself, is the work. However, the characteristics of the sub-
jects are critical. It is important, and usually essential, that the subjects
be the same kind of people as the real—world workers toward whom the data will
he appl ied. The shortcoming of this strategy is also its chief advantage: the
application of the findings from such studies is specific and immediate, but
sometimes it is so specific that generalization within the same environment,
but with slight differences, may not be possible. 1.

2. TWo !r~~~~~~l J~i~~di~~~

Therc are two main ways in which to study the effects of the environment on a
subject’s ability to do work. The first (most often used) uses the subject as

- his own control and generally follows a pre— , per— and post— paradigm. In the
pretest , t’~e subject is practiced on all the tests to be employed in order to
arrive at a learning plateau. Then he is placed in the experimental situation
to see whether or not it disrupts performance. Posttesting is used to monitor
recovery effec ts, i~ there are any. There are many problems with this approach. . -Chiefly, psychomotor performance almost never arrives at a plateau. This is
discussed in more detail later in this paper. Asymptotes occasionally are oh—
tam ed, but these, too, are infrequent. Even on tests where one would expect
practice to be accomplished quickly (e.g., reaction time, CFF, tracking visual
acuity),2 the environment itself occasionally causes certain testa to he per-
formed less well while standing Juring rotation , and is probably also measuring

1Sinbad (1969) is based on these studies and , when standard ized, may be ‘ • -

used to obviate some of the problems mentioned above.
2The use of signal detection theory (Swet, Tanner, 6 Birdsall, 1961) as

a methodology may be helpful here, but as we all know from the way the 100-yard
dash record is continually broken, it is not just a criterion problem. Stated
differently, a knowledge of sensory sensitivity, d’ (d-prime) separated from
the subjec t’s criterion (beta) would refine present knowledge, but d’, even
caref ull y and prudently measured, may change with practice.
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body sway (Gr.myb tel , Kenned y , Knob loc k, (ttt ’~I ry, ~~ r t z , Mcla’od , Colehour , Ml 1 1~ • r
1, Fregly, 196’~) . Tb is point will a iso be d I cussed later. Post-cf fee t also
present d 1ff en i t ics since mu t tv a  t ion changes (e.g. , cod spurt lit vigilance)
tisu•il ly at t ~~tK! t In’ inst 1 ni-ut c omp le t IOU of an experimen t

The a l t  erna t [ye •tpproae t *  : to test ‘‘just before” atid “just a f ter ” the environ—
mental e’xposure (say a 12— hou r  overwatt’r ASW flight) has Its own problems

— namely, the cxper intent er fee Is that it i s  necessary to be aw.i cc of the status
of the ibjee t during the exposure . If the testing is short (e.g. , band dyna—
mometry) , it can he influenced by t be bias of a subject and summoning efforts
for a “one—shot --de.i I” so t ha t, , of ten , changes a rt- not oh ta m e d  even though the
subject is frankly i tt-cd. if the testing per iod is long (e.g. treadmill), it

-. can contribute to the fatigue . in add it [on , lengthy poattests are often unfair
to the sub3e’et.

3. Assessment of input— I ntc~ rator -mitput Ct t-CU its

— The general form of psychological cxpetime~nLatioti fol lows an S—il paradigm , or
SOR , where 0 is for oi’~an ism ((rahant, 1951) . Performance t e’sting employs this

• parad igm ~ tr t cutarly when “CNS status” type exper tme~nts art’ conducted . ‘l’ypi—

• calLy, in these studies the experimenter is ma:tnly interested in whether his
• treatment (drugs, hypoxia , confinement , magnetic fields) produces any CNS ch~tnge -

So, a st imulus is presented and the ou tpu t  of the organ tarn is monitored for
changes. Frequently, however, due account is not taken as to whether the stim-
ulus w~s adequately received by the receptor (retina, car , hair cells, etc.) then
properly delivered along tha t nerve pathway; also, whether the output (muscle)
pathway is similarly unaffected . For example, during acceleration stress, the
lack of oxygen to the ret list End f c a t t ’s  tha t signals are not ade’~uarely received
at the receptor site. This also occurs with the differences obtained in visual

- — performance underwater. The physical conduc t ion of light in air versus water
may account for these differences —— most likely t hee visual signal is just not
delivered to the receptor in w a ter  as well as in air , so one would not posit
CWS changes underwater to account for the poorer visual acuity obtained . At the
other end of the nerve—muscle c i rcu i t , change’s in four—choice reaction t lint ’ done
underwater clearly have the f r i c t  Eon of water on the Due hand to slow down per-
formance as well as the possible other effects  of compression and mixed gases
and so, probably, CNS changes cannot adequately he assessed with this task. So,
too, past pointing underwater may he different: not because of central Involve-
ment, but because of inertial ditferences on the arts. This is not to imply that

• such studies should not he undertaken, rather , it behooves the experimenter to

- •• 
indicate where possible which part of the OSR circuit he is testing. Theretore,

t one must know about the transmission characteristics of light , the dependency
— of the retina on oxygen, and the viscosity and buoyancy c1iaracteristic~ of water.

However , if such tanks arc inc luded tn batteries that have other tests, (the
intention of which is to tap the state~ of the CNS) when all results are reported
together , there is confus ion.

It would he useful to other investigators if results of experiments were reported
relative to that part of the circuit which is being tested. Th:Ls cannot be done
In al l  cases, but it is possible to improve present reporting practices. Per—

• haps if we intellectually remove the known physical environmental effects from the
periphery (nerve anol muscle), we may he left with the finding that motivation

I.
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and the partial pressure of oxygen In the biain are the chief cont r ibu tors  to
performance decrement under all condtt 1ou~ . The above criticism does not apply
to the “systems output” type of studies which take no position regarding where
in the circuit the problem occurs. R~u e r . their sole pur pose is to determine
whether an interaction of environmental ce:siition occurs on people doing work.
it is proposed tha t “CNS status ” he u: ;cd .t ~~ a term to he contracted with “input!
output quality” types of studies , whereb y the former would deal with  throughput
changes due to the environment and the lat NV would address the physical aspects
of the environment on man.

4. Practice e f f ec t s

In a s ignif icant  but not widely referenced paper , ~radiey (1962) reported the
persistence of sequence e f f ec t s  during psychomotor tes t ing . Virtually all who
study’ performance over many sessions have obtained similar findings. As was
mentioned earlier, the investigator usually performs baseline pretesting before
placing the subjects in the environment. Often , v~•tnv tri als are g iven ( in  one
study,  7 days of testing) in an effort to have performanc e asymptotic “so that
the pimple on the l ine can be more easil y seen .”3 What is usually obtained is
the veil—known learning curve, which may, hut does not always, asymptote. The
problem with this approach is obvious, but there is another less obvious problem;
that is, performance on a task after many trials is probably no longer an index
of the same activity or place in the CNS t h at  it was initially.

Studies by Ades and Raab , 1949, on the Kiuver Bucy Syndrome (cited in Bachrach
and Kennedy , 1977) i l l u s t r a t e  the la tte r point where animals  with certain portions
of their brains removed were able to perforu a visual discrimination task about
as well as unoperated animals; h~ seve r a s i t ~u 1a r ly  operated  group was never able
to learn this task.

Moreover , it is well known frnm the learning Uterature that, with extended
practice, subjec ts overlearn , and when something is overlearned , it becomes
more resistant to extinc t ion. Therefore , for  performance testing in exotic
environments, if intensive practice is given on the tests prior to their use
in the experimental environmen t: , two factors appear inevirable : (1) the work
is not an index of wha t it was a t f i r s t , and (2) disruption of performance be-
comes very difficult. An example of this ‘is as follows : move the index (first)
and ring (third) fingers preferred hand together with the palms resting on a
flat surface. Then move the second and fourth fingers together.  Then , a l ternate
1 and 3, then 2 and 4, etc. Everyone can do this work, but it requires far nero’
concentration for the average person than for a person who frequen tly plays the
piano . The investigators believe that cont ro l  for  this act ivi ty  is exerted high
in the cortex for nonpianists , hut has perhaps been shunted to a lower center in
the CNS in practiced pianists ,  if  the above is similar to what occurs in per-
formance testing studies, the implications are obvious.

Because of the problems 1 istt’d above , the fol low i ug approach is planned : We
feel that the approach is innovative , but it w i l l  draw heavily on the research
literature for the initial select ion of t es tS  to be included for  f u r t h e r  stud y.

3Radloff , 1971 , personal coinmuuIc~itLon.
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Wutiaie ’t’ 1 1 c t i  \ t. i l l  he’ a~ttic t u t  ci ot ’ Ott t i c I it s . tuec ’ p optt i~et l ec t  i t t  I cit t her i t t’ !  inea I
acid v.t 1 ida t o  lie f~~e’ I e t c  a ole t .c (noel ,

liii’ I it cI I en I I hat we h ave it~~~t octet1 tee t’ further t i dy  is  t he’ so— -call eel l~ ’e’p’ r
t cv I ~‘we’d by Ke’~ ttt ’tiy dUst tic ntis ( 4) / ~ ) • Tb1’ coaceti I or Se’ 1 ~‘~~‘ C tug this t est t e E  I
I tt.t t t ’ p a t  t I v I i’i ’~u the’ lit cc .t  t i t l e ’ t 0” 1 i’t~ acid p ac t 1 s’ I t one t 1w nI itity of sect’ Li’ cc ion
ci t o s s  icy I h i ’ NAS/N R C Co: we I t  I ot ’ etc hj t ’  A ct  c’onaut  I c  • who e~ ttvettoe 1 a work I ne~ grou p
h o e ~ie~t 1ev Recb~ r t & a  1 iutthec~ ‘to cii so tess  and roper t on pt I n c  Lpl cc miii problems ot
pot to t t U . t i t s ’ i t oct 1 tug. tic i tug or  itt ’ r I a 1cc ~e’,I I .e i g e ’ I y ott ea r l. Icc ttge~es t Ions of
i troadbt ’iit (1 ‘) ‘i l)  , ~ pi ’tttc t tun. c t oct icit tory was preepone ’et that would have g~’u—
i t ’ . t I .eti~t sp i s It to’ itppl (ca t  t e en s .

I ookeii (nIt’ tirnaithent ‘ ci c e’po c i  1 ccc  (dccc re tat lvi ’ to t itt ’ cOfltU t&iU I>I’OhIOIIes eel
i n ’  I I ~cn dUe t  ace et oist I Ion st r e s s  anti ~ f ex o L to t’nv I resns’u t i i i  genera I . Re’e’tsu—
t t o i td .tt  (t i nS  weq e’ a Lao m e t  Ui! t ’d t or the’ uSe’ itt tasks which arc: “ (a) work pat’ Oil

• i t t )  e e’s I i i t t o v ig! Lanet ’ ; (e’ ) OVe E a icin g pe ’l (oil ot I ieee; au,l (et) t int tug  which
the’t’e is utneertain ty in the st (muiets et(sp lay~ (p. 22):

1 . l~tbo e itory norms on six different vets tons it t  t hi s  task for each of the
itI’pro~ it;’a I i i  • l Ot) col lege~ gra dual e m a l e ’ s  art ’ ava I i . t l c )  o . its vol 1 as re’1 at:lennhlps
te e ie t •t - c aeua t  i t s  and other ~~itl e~~ t’~~~t ~‘ac’ l a bt e s  (e . g .,  hotirs ot cle ’i’p) for these

• pe ’t t ie eti S

I — 2 . ~~~~~~~ e.p hva  (ol teg ic’.t 1 co c c i ’ I at ott (vest Itcit I . t r  t \y st  agunts)  of pe’i forcuance ~:ece ’
i’ttc ’wt i

I’

— 
I . Pt ’ . t c ’t  I c e ’ ~ I It ’~’ t appect t’ small on t ho t itve’e’- ohantwl t.iccl It ory Vt ’  t n !  on anSI

. t t  e known [cc i  l i i i ’ ti tce ’e’-cit.ennel visual. version .

4 . t h e ’ t in t can be’ gi etup—aelmi n ist erect

S . it  I s  r elec t ive~ly simp le’ anti inexpensIve to count c I t e  t

6. 1 h ere’ a re’ n~my possibilitIes for c’onctrcir ing alt t’rn5te’ fierms.
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7. Task d i f f i c u l t y  can he control I t’d lar gely  by i nst r u c t i o n s .

8. I~e t ency of response  vi the in bread ituiti t c (n:tmeI y,  1—7 sc ’c end ~) I ~
erally tiot a !~ec t o t  and so th~’ task c-c i t appropriately he used even when environ—
ment al  v~erI ;th lcs  can m t  t ract physically wi t h i e’spoieso speed (e.g. underwater)

9. S t imulus  record ing is binary ,tnct t h er e f o r e  is merb .in ica lly  simp le. Fur—
ther , t he r e g u l a r i t y  ot the st irnut 1 un ekos a scor tug rolat ivoly easy and relative ly
independ ent of wh er e ’ on the  magnetic tape’ a session begins .

10. Propor t ion  measures are t ’sSt ’nI [al l y 1 inear (R .95) wIth absolute 1nt’~esutes
(namely, hits) and , thereforo , direct cotniiatisons can be made over different
tasks.

11. Unl ike  many other v ig ilance  t asks , many signals and responses occur and
so individual time—line analyses are possible.

1 .~~. ‘the r e’sul t ii augges t that pe’rf otmance on form s of this task may be
age-related.

The approach we have utilized includes the da i ly  admIn ist ra t ion  (15 mInutes)  of
the beeper for 2 weeks to study the ’  r e l i a b i l i t y  of t he’ test in three ways:
internal consistency, the accuracy and ~ec t c lt i v I ty  to separate Individuals , ant!
stability of this accuracy and sensitivity over repeated testings.

We feel that this approach will serve tic a r’ic’cl~~l for future tasks to he Included
in our battery . At this writing , data are  being collected , however the study is
not completed . These results should he available at the m eeting in Oc t ober.

I

400



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

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

C,
. 4  C’) 44 C. 4, 3 :‘ I L i  ( )  ,‘ C  I - -

4 4 3  •. ‘ C’  ~l ,  I’ . ~~. ‘. 4  C~ C 
~
.

- . 4  4 $  CI I c ’ Cl etC Ci) ‘. 4  ‘, 4 , ,)

. 3 3 4 ’  C C  C ,  ‘41 C 3 4 1

-, 4 ‘I S ‘ , C . ‘.4 C~ C I C - . I 4 •. C C. ’ C
C C  CC . 4  C,) .‘ C .  .1) , 4  C . : C  . , 4 5  431 C C  C )

* , 4 4 C  ~~) 4 4  I ’  
_ 4 3 ’  . 1 3  4 5 t 3

‘3. 4 i i  ‘ - . 4  C ’ I  C~ 5.3 4 , 4 ‘. 4  • 1 ) 4  ~~
t ’  a ~.‘ CC’ . )  ‘ 4 ’  4, 4 , , ‘ S • ’ 4 4 ,,) C, i .‘,‘ C)

C, 4 C .‘ C )  ( 3  ~, : ‘ ‘S  , a i: :‘
3 - C,) ,‘,‘ • ‘ ~~ ,, C . I 4 $  , j  (13 ‘3.4 ( C  - a ci

,~C 4 ,3  4 3  4 ’ . C’ . ,  (C Ci) • 4 4 1  0 0’ ‘ C C  4 ’) C t  8,
C i , ’ . C ’  C C  .3  - - . 1  C~’ Si  4. (4.) C C  (I )

C) ‘ . . . ‘ C . . 4  C, (‘3 4 4 ) , 4  • (‘4 ~~ i ’ .)  ~: 0
• “ . 4  :4 4 CC ’ (‘14 • (3) 4) . .4.’) .4 ( 3

I - . 4  C ~ (4  4 C 4 ’~ C_ C 3 I . 4 )  .jC C.
~‘ 4 . 4 - 3 4 ,  ‘*1~~~~~) 4 (~~~~4 , 1  ~ Ci  ‘.1 4 ( 4,4  ‘ ‘~.I C)e,) c ,,~ a C C  C ) I , 4 •  (3  ‘~~i C )  a i :  ,:J Ci • 4 4-4

~ 1 C) 4 4  0 3 -  i ’ C’~ “ 4  43 . e l  - 4 ’  0) C) . 1  ‘ :i - 4

— .‘.‘ 0 8. . 4  - 4  I ~..CC ‘3,3 ‘ C,) Ci I-I I - 
. 4 ‘ .4 s i  • 4

e. .~~ s •
~~‘ -~~) e: . 4  o c .  , 4 Ci ri C ’ . e’ . en

(.1 II) ~“ C, C 0) C1~ ~ ; 
‘l Ci • :‘ ~,4 ‘el  ‘. 4 ii. (CC Cl

•‘ (“. . ‘ • 4 I ’  ‘ C~~ ~ cc C )  4) 4.’) : 1 0) Ci) (C) .0
— C..’ .0 I e ’ ~ ) i i  e: 8 ,  ‘(.4 4 1  4~I 4~ ’ LI Ci 4 ’

Ci .
~ l ‘ • 4,3 CC C • ‘)~ ‘ -4 ‘. 4  ( 5  C . ~ 0) : C-i 1.3 ‘., ‘.4

~ 
ci c :  • 4 4. .- ‘ C~ 4 1  ~~i $ 1  ‘.,4 :i se 0 • 4 0..) 8.

— u ~‘.4 ~~~,4 :1 4 5 C’3 ( 4  ( n o  i i  4 , 1 . 1  4 ’  0 C.~ CI . 1
4.’ en ‘. 4  C’.) U’ Ci . :  ~: C.( 5 . 4  C) 0) 4. ‘ :• :.:~

~ e cu ,~ : ~~‘ ~
. o :i Ci ~~$ ‘~~1 (4 4 . 4) ;..S t1 4  ‘.1 e :  8 ’  en

(‘.4) t I  .4 (‘3 ‘ 4  • 4 . 4 ’.. ~~ e :  0 1.. e~ m ‘. 4 4.3.1 ‘*3
• ( 5 0 . 4  ~~

) Ci C. c :  ~~~~ () ,- 4 0, I! ~ 0 CC .CC (I
:1 ,o • ‘, (I i: ~‘ ‘. 4  8.  .. ( I  eiJ 4, ‘.4 4) Ci 4 )  j

• • ( •  o , ‘* C’ ‘.-~ : ‘, ‘. 4 CIJ C.) ‘ii 4’ 1., 4 ’
— e ’~ ‘I  a e-  (4  4 )  I ) .  44 ‘~~i 4 4  4’) j;t ci i’. o C

en ,c 1 ( ‘4 C C  Ci) 4) ~~~ o , i t :  ~
.. en ‘~ i 01 C I  ~~i

i33 . C 41 C l  14- . - , 4,  ( t  4 ’  ~ ) ~i’ • 4 ml t3 (C ’ C C) (~t
1. 4, C C ’ s ’ 

. 4 s , ,, , ,‘ , ‘. , 1~~~~~I C I , ’ “ I  .1
3 .4 4 iiI , C  4 ’  . 3  4 5 , .  4 siC ~~. ..‘ . , :

— —i ‘4”, ~~ 
. ‘ ‘ .4 . i  .c ~~ ‘ e : ,~~‘ C. .0 c) SI .1) 14, (4) (3

4’ _, (4 ‘.-4 i t  C. • 4 4 ’  4. C~ CI 633 C,) “.4 ~ i .0 4 )  .4 ‘.4 C
s ’l’. C Ci .a -.~~ ~, es ‘C i i  4 a :-~ •i  ê ’  .CC 4 ’

4.~ e” e: ~~~t 3 3 ’~ I d l
—. - ~i c i  433 el .4 ,e :  C’ .-J (‘4 0) - -‘ CI ‘. 4  ~.i e—i e : in C) N

0’ . 4  Ct  C. , 4 0) e ’  C, “ C . - —. 0 o :i en ‘.4
Ci 0) I-. ‘4Ci C) ‘.4 ..: Ct) 4.). ‘ . 4  CC siC . 4 .  0 (,t (‘C. 0) 0.) 0) “*4
~) 4, 4 ’ 3 ’  ,0 0) ~ - i : .,~ .~ ~. ci o .— )4 ‘. ~t .—4 > 0 ‘)l C-i
4.) ~4 I  43,3 (3,1 ‘ ‘. 1 4. 1 ‘ • C’) .4’ e :  0.> .o 0) Ct) 0 (13

S • 4 n~ a .
~~ i s . .5. c’i ~n ~

.. . 4 ~- I 4 I 4 ~ , e .~~~ 0) ‘0

—.3 U) •

4 cc” •- 4 • —4 .
~~ 

. •. -4

~~~3’ , 9 ‘5 (3,1 —~~~ 
-‘ 4’) ~~- ., “‘ 4 ”)

(4.5 I—’ 5C ~ “4 4 I’- (1 ‘- 43,’) 4... .3) .4,’) , 4
C. 0.3 • 4 4 C ” - 8~ 5’. ’ . 4  ‘ i s 4 C  8 )  it’ . 4  ‘4” I ”, Ii
0 ~) 0’. ‘ 4 “ - 

~~~ 0) OS 0 (~-. O’\ 54 0’ . 4  ..e’s a-s ,,‘,i

4_I 5 . 4 . 4  . 4  • . 4 C ) (1’* . 4  ~~4 ’ r 4 . 4 . 4

u 03 ‘- Ci 0 ’ .  ~) ‘. C C . )  ‘ . ‘  I’) ‘ . ‘  CC ’)

• ~ 433 4’ .4~ C ’ ii I ‘- .,‘ :1 i’~ :1
1*. 0) ‘.4 C. — , tiC) ‘.4 4.50 ‘.4 o :~, 33,)

~~i U) .. ~~
) ‘43  I) -‘ C) • “  • 3— S CI 0 - ‘s to ... ‘c 3.3 (5 -“.

‘ 4  4 ’  ~t) ‘.4 - ’ . , :  CI .’) ,’) ‘ 4  -‘ . 1  . 4 4 ,  . 1 , ’)
e: .4 ¼~ \ ,‘~ 0 Cl 1—. :‘ ia-’ C~i • 1 Ci) 1, 4 4 — . :,‘ ..“ C) tC  ( 5  1”—

~ - - C) • -4 s.4 C )  cC C.) .4” ‘ 4 ‘4’ I 4 0) • 4 ‘0 1 , ~: C,, ) 0.3

• m: .-
~ “ Ci) (C * 4 . 4 0’. .4 0.4 IC • 4 ..—4 ,.‘e’, i4,) C3i .: ,-4

• 0. ‘~~~i 4 . . ’* 5 t ” ” ’  .t~~, 4 0 )  d O t .) L I ”

‘.4 - - -_ — -  ‘

I~c I 4’
C-i C) 3--S I Ut • 04 e l  m :  et’

04 050 .1 0) .4 .~~: ‘.4 ~.1 “ e e’o i to ~ •
C-. ~3 ;1 • Cl 8’ r: 0 8 1  Ci 4!  ((3 4.), ., 4  , ( S

0.1 .4 tiO ii ’ en 3 C’ 0’ ‘.4 33) ~‘~ ‘.-4 (‘C I I  ‘.1 e: 0 “,‘

‘ 0 t’ ‘—~ i . 4  a , t :  i t  h i-’) . 4  4 ) ‘ . 4  (33 ~‘ ‘.4 o e :
‘cJ ‘.4 ‘.4 ‘13 c’3 9.1 •0 C) (Ct) “*1 5 to ‘.4 0 :~ 9.1 1” 0 ‘. 4  C ) C

‘1 Ci 0.5 4’ i .)  Ci ~3 • 4 ‘. 4  4) ((3 o a .n 0.4 3-’, cc ’ C) ii I ’  C’)
0 ) 0 0 0 ) 0 )  l33 ’ .4 . 0 0)  C i o 0 )  (4) 4 ) 0 ) 0  0 ) 0 ) ’ )
, C.) ~i .0 ‘U .0 .4 Ii ~ C. ‘.4 ‘.4 (‘i. ~%) 0) 4,1 (4-8 4 - ’ C)

C - I t o  0 ) 0 0 ) 8 -’ c’)~~~’ C i 0) C - 4 9~1 ’3,1 0 * 4) ). ,

~~ ., , .‘*I C) 9.1 4~ ~4-1 0) 14. ~C 0) (3 (‘5. 0.1 Ci 4) 0) 4,,
0 et — - i-I ‘ 0 0) •0 0$ c4) (4) 0) .-4 , ( Ci (“C. 4)

‘•4 .,-4 i j  to tiO :1 ‘.4 0) 0) “ 9.1 8-) ~~
i .0 C’) 4.) is) 4’ .14

ci ,.‘~~~5 Q 0 )  —4 t4) C3 ) C ’  0 1 t o 4 -’ I :  C ) 4 l  .* (33 I C  ~~~~: o o
.4 to ‘.4 .e: en 4) ei ~I : i: iC  ~

-1 :3 ~ ) 0 to C-’ ( C  41  4 1  4 i  ‘3.4

~ 
Ci (33 9.1 (0 4)) C” c’ ‘.4 “. Ce. C’ 4. ’ 0 8’ 0) C’ ‘.4 iI ’i Ii • 4

‘.4 0) 81 4, ii is) ~3,l 9.1 • C ’ I’, ~ ‘.4 • ,: its 9.1 •~~~ ~~ to ‘.4 :‘

~~ C) (CO 4 ..-4 iii • C’) ‘ci C-’ ~~1 4, • 4 4) 0) • 4 .0 ‘. 4 0) C’
,~ 0) 4) (3O~~~ 0 0) ci 1 J 1  4) 0 ) 4 . 3 .4  1 ,1 , - 4 ’ . - i I :4  ~1 • ,.‘

— c~ 441 ml 4)5 ee~ ‘.~ • c~ ‘.: ~ 
;e ;.) 0 0) • cc ~“ el  ti’ ‘U tiC) 1,’

0 ‘.4 4i 4 1  4) 0 ~C 1 41 ‘.4 C) ‘ C) 41 ,t :  0) ~i 0
to 4 ’ )  (33 it 0) 1 4 4  4 -~ (I •fl (C 4) 01 (I) .CC to 51 ‘U 0) (33 ‘.4 0)

• Ci C’) (~ 3’ ‘.4 (3) 0 •0 I ’ ~~1
4) 4) U) ~(I ,(C 84 0) 5 U) (C 0.5 4 5  .1 vS Ci ‘ci o 0
ri to 4) 4C 4_I (C (3) (C 9.1 • 033 (C C-i (CO (C 0.1 ci 8 $  (0 0 Ci C l  0).) CJ 4 ) ) t o d ’ ’. 4 ) 1 4  0 0 ) 0) 0 0 0 ) 0  C ) ’.4 c c c l ‘ e 4 4 1 t o 0
ii I-. (C t : ‘ (3 .0 4 ’  ‘.1 8, 4-’ ‘.4 1.’ ‘.4 II  4’ 9.1 ;: C. .4.1 ci
Cl. ~i, C) ‘.4 ~. ‘.~ ~~i tI :1 ~~ >~) (C C-, cc. ~: ~. i” en — 4 4

‘.4 4.’.’, 4) ‘,-4 8 1 4 , 0 ) W . ’ 4  .“0 4 1 ’ . 4 0.) . 4 4 ( 3 3~~~ ’ to 1.4 81 0 11
Ci to ‘c3 ii 5 to Ci Ci i’t, ’.4 in C~ 4-~ :~ U ~ to t :  o ‘.4

V 0 0) 0 .0 4 ) 5 ) 0 41 4 1 4 ) 1 4 1 , 4  t ” 0 0 ) ”~~~-’. (‘c 0 ) ’, i @ ~

- 
113 4 4 4 C i 0 ) 0 ),, 1,~~~1 (’*’~~~~CI 44l i- l en ci 4ae ’-C..oi : .e) I.)

3-’4 ,.,,— 4~I0) . 4  4 i ’ .4
4. ‘.-i .‘-4 14

401



,~~~~~~~~~
_—,—— “— 

_ -- -

0 5  I -

‘3.’
C. I,”) 4, S’ —C) C) 5) 0 — Ci C -  1. • (C)4. 4’, (C 4 ‘ , •. ‘. C 

~~
, 

~~ 1: - - -‘S CC
.4 ~ . a C ’  - ‘ C 4~ C. • I - (4 •  t :  4 .4 ‘ i  S • -~ ~ 

, - -
‘. 4  () 4 4  .4 4 1  C .  “,‘ ~.‘ ~ ‘ C.’ ‘C ’  4 .  4. ‘.4 4 ’  ‘ . 4  (CS 4 1

0) .C) 4..) ‘ C . ’ 4 6 , ,, 5 4 ’  . - C’ Ia 4 ~~C Ci) 4 )  ~: L’S C C  ‘.4
“~~ 8. 8-. ~: .. c’ ‘ 4  ‘.- ‘ 4—’ .~ C .  ,., ., 4’) - .4 C C  3.- , . )  . 4 , 41 c.’ C’ C’ C’ ‘3 ’  ‘. ‘~ 1,” 0) c,~ 4 -  (,1 (I 5) 51 4-. ~‘3. ’ .4 4) Ci’ ~ . :~ ~~~ ‘- I ’ ‘ ‘  ‘.4  :~. ( C  .4 ‘1  ‘.4 44. 4-i .6:  C’ — 4 • ( %
4 . 3 4 ’ .) .: 4, ~

,) I a ’ , C  ‘C 8. 4 ’  ‘‘ C C  . 4  1) 8) 4 ’ . i
! — ,  4- ’ O  ~ “ ~‘ ) ‘ ‘ T - ’’ 63 .  .4 6 C C d) .C ’ 3  4-’ C,~ C’) .5 . 4Ia L) . . I C ,  ‘. 4 4  4 ’ .  C,~ C’ 0 4 ,  ‘ I 4 ,  5 .0 - .1  .0 I i  • 4I C’ g : ‘ 1~ ,~~‘ 4 ’  c. ‘ , ‘ 

~~. ,,‘ ‘.1 .4 .0  30 .1: 4,C . 4  04
4 - C  ~‘-~ o ,, ,  :e ( C  — ‘ - C ’  . ‘ C ’ . C CC a ~: C. 8.
C ,  4.,(4 •‘  0 ‘.- , 1 ‘. 1  ‘.4  C., C C  4 ,, .4 4 l  (A • C ( 4 ,  

~~ 4.’.) ,C, )
C’ 1. C” • ‘4 C.’ Ci • I ~~C C~~ 5) • 4 C C  4’~ C .~ • 4.l a : C~ (C I,,,
:i e.> .4 Ci) 8’ (5,  - I CC) 4 ’  .4 C’,’ ,. ) ,  - ‘s  4 ’  4. ) ( C  4’,
C” • 4 ‘. 4  t)C ‘3.’ ‘ . I I ’ . II C ’ - 4’) ~- ( C  * 4 ‘.4  C.” • 4 • 4 1’. 0,1 4 ’,C’ ~: ~: 4 . )  , 1.1 -., ,,‘ e: c-s 4-_I 6~’ ‘-_~ 0) 4’) ‘3.1 ()8. 413 t ’ IC.1 .4 - . 4  :1: ‘.C’ • ‘  ,C.’~ •—4 4 ’  4 )  CI) UI ‘ 5 0) (33 — 5 4.,14. .4 .4: 4. ‘ C ’~ 3-, ( s . .4  C 1  53 5) . 4  .3’) — . a4) .4 c ’  ‘

~~‘ ~~‘ ‘a 4. C I t -  ~~‘ a: C’  :i C )  i_ -i ‘4 ”  C ’  (44 (48 0) . 
—en .1 .4 5~ 6 ’ 1) . ‘ C 1 • cc ~~

—. 4,1 ~~ ~ ~ 4-’t~ (0 u to ~: ~. 8’i .4 a.. C’ 4 ’ • I “-4 . ~“ 8. (5. (C ~ 0 ‘ .0 “p ~) 
~•jCI I • ~ ‘.1 a CC C, . . C ‘.4 -

. C, C C I 4 : “C (C )‘., 4.3 )~~I , Ce,. .~~ CC 4 ’  • ‘ .4 (33 I I. ‘ .~~ ~4 .,.~ 4- ’ .C ’ ’- I .4.:: CC) 8-.1. .4.) C’ 8~i C)) I ’) I’ ,1 (3,. 4 ’  C,’ .4 C) . • 4 3.) U’ 4 ’  ‘3 4,,) ~~-4 4’) 4,) CC
C’ CiC) a C . .~~4 C . 4 ) ’ ( “ 3 - -C ’  ‘, 4 ( ~) i ’ 3 C ’ ,, CJ U) Ia ( ‘ 3 0 0 8 - .  .“4 .. ’ — .

0,) 
~ 10 ,O :i C, ,~ ’ • C’ 4 5

)
4 ’ ,  • -.4 4-8 4- i  4 3, ’S_l 4 .  ‘.4  4, •1,~ 0) 4’.) 0) •--‘4.4 (3) 9.l (’~~ ,.4 4 . ~ .4 54 t :  ( C  (‘3 0.1 I.) (S 4 . - s s~~. w ‘ . 4 4 1C) 4.) (4’ 5) (SCI .4 ‘0 9.’ , ‘ I. C’ C’ i 4, g: .:: 3-, 8-I C4i (3) 4,) • $:‘ ci ‘-C m-. 5 eJ ~ o~ c ~‘, m : •. - • ~~. o o t.’ I-. i i  ~: c~ ii’ 0.) 9.1 ‘(I

• 4 • 4 ‘ (C ‘. - 4 CC a’ C- • 4 ‘8-4 C, ) ‘. 4 Ci’ 8. (U’). (Clp.’*3 3-s t.) 3--, ’ C , .“, ‘.i CC 1 , 4  C ’  CC 1),. 3-”. ~ -4 4 ,  4-4 4 0 0 ) 08.. C” U) • 1 .0 . -4 — — ,r 4 ’ “ 4  4.) 0) 4 )  • 1 4 8 ...4 , 4 )  ‘.4 45 . 5) .-‘-i4.) 0) ‘.4 4’) Ci •‘ .4 ‘4 ’ 8~ C! 14i C’ C’ CC 41 • t’) 0 4’ 4’3 5) 4) ‘, 4
~~‘ 4-’ .5 CC U’ (0 .0 4) C” 5’ ‘.4 .0 C.) I C , • .Z.’ .4 ‘3.’ 4.3 .“- .4 4-’ .5 CC) • 4
C: I * 0 ) ’ . 4 5) 4 . . 4 * I , 0 ) .’ 8  I 0 ) e~ 4 , 1-i C’ ‘.4 0 ) c c C :  4-J C)~~ , ’) 4CC. CC :‘ 5)1 ,4~ 0.’ .‘ ‘, I 4 C  4-, , 4 5) ~ i • ~~

‘ CC.,’ ~
, , ,

4 4 4 ,”  8 ’  (CC .4 9.1 )‘ ‘ :~ ‘~~‘ - - ‘,‘ a C - 3 ‘C,C CC - ‘ C’) - ‘ *-. 4  C C  • ‘C. . . ,C.C C’: C .  - ‘ C, ‘. 4  4’: C 5 . 3  . 4’.’, ‘ . 1 1, , 1
I.. .‘ 4 .  - :  ~ ‘ ~~‘ ~~‘ C’ C ,  C C .  ‘ I , . .  4 ’ ,  ‘. 4  ~

, 0) .4 I Cl
51 ‘3) ~ •( .3 (4.) • 4 .3. .4.) •-‘4 C) “S. (1 (, 4 ~ C) - s i  (4) 8 1  (‘I. Cl U) 4’(‘5. 0.) 4 ’  4-’ 4”) 4’. Ii • —4 4) 4 ’  o t . 8-. .4 4 ’ Ci .‘ 4 ‘.4 6’ 3< d ’s. .4 ~) Ci
) C .C C ’ 4 0 ’ . — i C’ C1’ ( ‘ 3 0, 1  . - 4 0 ) ,’s C ). 5 4’. I  0 0 0 )  •CC 1,, OC iZ . 4 C , C 4,  * 1

(50 4,1 4.) 4-i 0 .~~‘ .4 ‘Ci (3., I-_I :o ‘iC *‘  Ci ( 44  .3 (.1 .CC. 141 ‘4.,) 4--’ C~ sC l~’ ‘ 4’) ‘
, 

$

IC, ._i .‘-4 —“ .4 __‘S I”.4, —‘S -‘. .‘-, 41 ((3 ,
~ (‘3 -~~ -,t 3’ 4C” 0” 1-’. .—4 I’— 4— ~ I-”.8 C  in ‘0 .4) 4” 4’) 8 C (Y’. j_1 “S 0’

(I 4)) (C” SC” C” C.) C.’ .—4 CI • I • 4(0 il •—4 . 4  . 4  5— S-
(“.1 1-”. ‘—“ ‘4- 5” - ’ (3) C ’ to

CI C’ 4-’ 5 Ci I—iC) 3-’, Ci •~ 4 3-. 3- 1st) (“C C’ (CD 5) 5)
.‘- 4’) 0) 0) .‘si ‘5) 4.) “s C’ ‘ —‘-. .4 O — ”s (C (C.3) ‘.-4 ~~‘. ‘.4 (4) 0) .4 4’) . , .: .— r’ ,~‘:41 .4 Ci 5 ‘V IC C’ r’-. t- ’ F”. (‘ C) 4.”. ( C  (1
1-’ ‘.4 ‘—4 0 5 Ci) 0’. it ’ .4’S ., 4  4)) 4.)’. ‘.4 ‘.4.4.) ~~-4 Ci 0.) .5 .“I ,i:  .4 ‘.3 .4 ‘—~ ~~‘ çI

0) .4 4.)) ). (-4 —‘ 4 ’  ‘-.‘ I ‘ i—I 5”—’ 1 • I 
‘---- -- - ‘ --‘— ‘ - - ‘  - - - -  ~~~~~~~~~~~~~~~ — 

0.~~

Ii’ toIS- I .—4
1’ 8-, Ci i—i

I~~~ 0) 5 1 0  I C )  C:‘s-I 4.1 .4 4”) I ‘tI .4 .4 4..,)
(1 .

~4 4.i C’ 5i ( C O C CI ), ,
‘.4 .5 51 .1 Ci C .  ‘.4 1; ‘.4 m : ,c ..~~ o ,c :  C)(C 4.) C. (C C’4 4) 9.) 0 4.’ C0 ‘.4 5 C) 4-1 42 41 1’ ( 4 i
‘U 4)) 9.1 4.~, C,) c ~ ‘U ‘U .4 9.) (CC) 4.-i(0 ( 4 . 4-I 0) 0 4) C”. ’.)

4.1 48-4 1’. 4.0) (1 51 (~ .~4 CC 4.4 4)) ,4’4 ‘5.)3-,, ‘.4 3-. .4 5 0 .0 4.) 3- , ,a :  3-.,.CC.0 4_I ‘U .b 51 ‘.4 4-’ 0 4.1 4,,) 44.1 .3) 4,1 ‘,) .3’) 4) ,‘..3 0((3 .—4 1. CI 0 Ut... 9 . 3 4 )0  ‘ 5 ) 4 1 5 .0 — . ‘e-. iC 9.1 1 4 ” 4 1 Ø  9.1 1 4 4 4 1 4 )
5 ) 3 - 1 0  II) Q 5 4 C). e’ o 4.I~~ $ 5 ) 0 4 . ’.5 c-I .C ’ . 4 41 C3 1; 4 . 1 5  3’: ~ -1 •C~ (C0) 4) 1 0 5 1 . 4 0 )  • 5~~’.’-4 O 1 0 4 . 5 041

‘.4 (C .4 ‘.-I (C) ’ t: s 4.1 1,’) 4) Ci ‘.4 (C 3-’. ‘.4 II —. 4  (33 0 ‘-4 CI 5--” ((3 .‘4 (C (‘C’ 40 (30 .4 “-4 41-4 .0 .4 ‘s-I 48-4 CiM U )  .o :  Ii 0 1. ” . 01- i C) •C e C i 0 O(33 4)) 41 4-1 L i C.~~ .4 ‘ri a’C r3 • 4 1 0  Ut 0 ) 0  4) ‘5,4.1 {1 .-4 4’) O U ) O O I , )  4.1 1 0  5 4~~~U I 1 . 4  • 4 ) 4 .1 1 1 4.)
(‘3 U ) 0 ) C ’ 1 Q L”' t O C i t s $ to (0 10 4.. ),’,

W ” ~~ ” C . t o c .  0) c . IQ . . 4  0) 0 5 4 - i  0) 04 ’ )9.) 0.) 5 4.) 0) ‘U (8-4 ‘U 0 9.1 ‘44 0) 3”
~~~~~l4’. ’r4 (C~~~~~~V 0 . O Q  ( C 0 ) ’ t )0) 5 5  ‘.4 4-i 5~~~ ‘.40 0 3 -  • 0 0 4 :  ‘~ 4 0 4 ) 0 )  0 4 1 4 ) 3 - 4 1  O t ’ 3~~~ ’ 5  ..•,4 ‘ . 4 0 )  ‘.-‘4 4 1 1 4 ’ . 4)~~~ i ‘.4 1 4 i ,(C~~~ l ‘.4 5 .4 4 . .  ‘.4 ( C ’. ’ t’ 8c’ m C ’ U 5  4 ) ( C t o O e ot ‘-‘ o t n o i-’ r . w o~~~’ e’ r , w (C c :•

~1 ((3 0 5 0  0)0 4 ) 5 1  (33 ..-4 0 ) 0 . 40 1 0  I ( 3t . - ’ 49.1 (s..-4 ‘.4 ‘.‘i ‘.4 .4 ‘~4 0.) 4- ’ 5 Ci .4 3-,, .’- Ci.) .4 ‘.1 ((3 “.4 ‘.4 •-4 ‘.4 41 41 ‘i-I5 ) 4 1  0) 4 ) 8 - i ,5 ( . (r 4) 0 ) 4 )•0 5  0 , 1 4 ) 3 -  5 4 ) 4 ) 3 - .  ~ 
—

C i 4 1 5 ) 433 C i 4 1 4 .i C I  48. C. ’ . - 4 3 3 0  4-i 0) ’.4 5C .4 C i 4 1 ’ . - Cil e’34- , 1.4 41 ~~ 4., 4 - ,  (‘), 8 ’  Se-i 4-’, 5 4-’ 1-. 8--, a i : i,t ~ i 4~ 5 5 (I
o ~.‘ ~o C) 4-) ‘8, (3’ ~: ~~~ 4.) 4)) 1’) 5 (‘4 4~I ~~‘ I.’ ‘5.3 Q 41 o 4) i.)
0 0 ) 0 ) 0  0 W O 0) C C ’U I~) t 5 0 4 ) Ø  0 t o C )C 0 4 1  O e n sI to O

4.1
~.i 3-. ~~‘ ~~. 3-’. 0) I D”. P I 3-sto 4) I 4) 4.) 4.) 4) 41 8,1 ((1 (33 4)
41 .-I 0) .4 . 4 . 4  I ’ . C  ‘.4 4)~~ ... .4Ca 
~.‘ ~~~ 4-I 4 •“4 03 “4 4,1 •-_4 I” 4.) ‘-4C) 
~~ ((3 .4 433 4-’ ‘.4 .4 48’ ‘.4 0) ‘.48’~ t~ ,~~ .4 .4.) 5 (4) .5) 41 ‘.4 •c) 5 ‘.1 ,C)1) ~~~0) 1.1 (33 1’4 ’.-4 0) 0 ) 5  133 .-‘4~~ : 0)41 1.’ ‘.4 1) 11 ‘.4 ~~

i (3) ‘s--I ‘.1 ((3 ‘.4 .(: ‘.4 (4) .44.1 Ci .-4 4~l .4 4’ .4 Ci •-4 .‘ I~ Ci -033) 4)) .-‘ O Cii i: o oj I 0 ) 9 . l C ) W  ‘ . 4 9 . 30 5 1J (‘4 C4~ ~~~~~~~ ~Q . ~~~ 4,4 4.%

402
I 



~~~~~~~~~~~

“ . ‘ -

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

“ 

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

‘_,.‘

~~~~

‘ ‘

~~~~~~~~~
i T”

- ‘ 

~

‘

4 ( 4 )  ( 0- - . 4”)
‘. 4  ..‘ 4 : C  s” . 4 . .  4 ’  I •
C .  (,~ 4 5. , ‘ .~I ,, C 4 ) , “. C ’ 6’)

.‘ C ’ 4 . ( ’ , :
it. .4 I * C C C  U’ — U 8: .4 3’ ’  4 . ’  4’)
3< 5-’:) ,‘: Ii) C) 4 .4  .4 C. 4 - )  41 .4 ‘.4 ~: -~~ i: ii
0 ) 4 ) 4 :  C ’  C) 4 . 3 . 1, ’ ) ) ’.. (‘I N 4 ’- :-C ) , I  C)

‘.4 4. )  1,,) t .4 C’ “: ~ “' U Cf - - 4  - ‘ I ‘. 4  t’: 4.0 ~ 1 .4
3 ..  ‘4.) 4.) CC .4 4 ) , 4 . )  CC . )  4 .’ ) .  a :  ‘.1 . 4  4, , ‘ ‘. 4

C.) ~~ . ~: CC 5’ - ’ C. .. . ~~ ,) 4.) 4.) 4)
~- ‘ s~ (C ( C  C I  C - )  s C  .4 ~~. ~—, 3-

.4 U’ 4 ’  “3 ~J ( )  u ‘ ‘.4 C ’ s-i 4,:  ~: t~
4 ’ , 3- ‘.4 . I ’.-4 C I .~ C) .4. 4.) 4.) ‘. 4
it’ 3- i : ~~i ,‘:I C )  4’.) ‘ , 1. (C~ C 4.) (~) ‘3
4.) C )  ‘. 4  “ 4  0 ,~~

‘. t: C ;  C ’ U) C’ ‘4.)
.4 ‘.4 ~~ ) . 1  C 8~~ C.~ 4~ C’ ‘ 4 4.,1 ‘0 .5 4.,  II) .4
4.) 4’ 0) (/) s” C_i ..4 C) 4_ I .4  8-., C) 4—’ 0 5 ~ 1
( I  CC C ,  0 C ’  4 . 4  4.) CI ..‘S- IC .4.’: I ’  U) ‘ 4 ‘5)c ) .  (C (’ .4 . 4 4 . U - ’ c : c  CA 5 3 - U )  “4 0)

— (‘3 ‘ .4  C’ (‘C) — ‘ C”. I i  4 4 .  ‘1 4 ‘. ‘0 (33 4-a
I.. U 0) ‘i ) ‘~~ ) C .  4~ .‘~ S 4 . )  C l  3-’. i_ - I  —~ 0 4:

0) 0 8 1  ‘.4 ,~ ’ , ( ‘ 0 , 4 . - I , I  . 4 . 4 C C ) ,):
— ‘ 

-,--4 0 ‘0 . 1 1 :  8)  C ) . i ~~~” : ‘ , a 1. 4. ’ ~~- .4 -. 4  0
(4) 4,) • 41 4.4 ‘.4 C (‘I 4.) ~~I ~‘i 3- ‘ I C) 41

— Cl ‘.1 3-. (4) 8 $ ‘s,) C) 1-. , : C 4” . 4  0 4 ‘, 4 C I
.4 ( C  C C  I)) ~~~ C) C.- . (4) .3 4.. C C  (4 ~~ .4 5 s -.4 t :

4 :  •1 .i -4 ’ .- -I . 40  :- . . 4  0~~~’ IC C) 0 0 . 4 4 ) )  ~I C)
3 -  ‘~C ‘s~1 U) CC) (C) .4 3-, C’,. ‘.1 C.—. ii CO C)C, 

~,j  ,~~ ‘. ,  C’) 4 ’  3- 3--, U 5, 4 1  (4) 3’) 41
4 0 

~ , 4”) (1 . 4  4-i CC (0 3-..(1’ . I  ‘ ( 4 )  C i ’, I  (‘- . 1 0  (I) C .)
(._) c,- ‘.4 ‘. 4  €‘) 4’) C ’ C.) C--I 4-i 4.,) $ 41 (C3 4.) ‘.4 0)

‘8-. 4 2 .C : ,’S ~ 4 C) 5 ‘.4 cC) C . i ’  c’s. ~~ ‘- 4 (‘3 C 4))
4-, ‘.4 3- 4. ) 3- 0) ‘ I ‘ 4  ((3 C’) .5 c-i 3-’. .5— , 4)) 41 0 ‘—s C’) 4-i 4-1 I i  1--. ‘0 .0 8-i (1) 4.’). 1 .- ‘-I U) 4-1
Cs. ~,.0.) ‘.‘4 5- ’ 6 ’ C) (C ~ . it. C: 4.) ~ 42 : ci ‘ .4

- 0 0 4 ’  u’-- U ) c’: 0 C .’ C ’ ) C’J cJ iti •5 C ) C I 4. 1 0 4 8 4
(C C ) 0’. 4) (I C C ’.I (‘5. I C i ’ 3

‘U C) 4.11 0 ,‘I 4) (33 4.) 1-i - “. I_I (C’) ‘ ..“-. U) ‘3 , I
.5 il ‘— 0 .4’ 3, ) -CS 3’) 4.3 1—. -‘CI ‘.4 1. Ci 0) 4 ’

4., 3- 5.. C ’  4 ’. 4 ’  - I ’  - , C 4.-) 3’— ,.4 Ci ~) .4 .4
4. ’ 6 ’ 6 ,  4. 0 s C )  ‘C’, . ‘ . . :: — I I , 4 ’  1 ,) CC

C,) ‘i -I ‘, 4  it) 1 . 1  C ’ -, C’.) ‘ I Ci .4 - ~~. ‘: o i : C—~
• 4- 1 4--i ’s.) (C — 0 ) 4 .  “‘ U) O ’ O  “-“ .0 4 . 4 41 4 4 5 0 4.

C-’ C ) . 4  1 0 . 4 4 : ‘8-4 0 ( 4 ) 04
. 4 .’~~~4.s0 4 ) 4 - I C) C,C Ø C I S  ~~~~ i l C

5 ) 5  .4 -. 1 4)) . .—i l_’ ’  C 1 C i ’, 4 ’’C, ) (ii C ’ . C’ ’ i J  0 1 0 8 ., )
5) 4 1 01  0 1 4 ’ 3 - ’ I (’ ..’ 4. ,C 0 0 ) 4, 5 %O lA rJ

C. ii o Ci i-”. ~~ 5-” C’~ ,0 ~0 ~.4 cj 4. (“1 (.1 ~e I  (33 i-i, 41 5)

‘-4 _ .4 .4
- -“. 4 1  -Ct ‘.- 41 -“. 4 1

If) 1”. N. F’— N- (1) 0)
4-, CI) SC’. SC) 4.) 0’, ~C’ “4.’ 4)  SC) 4,.)
0 o C”. 0” C) ,—‘4 0” (Ss 0) ,—,,, C) ~~a (C) ,•_4 ,_, 4 5-,’) , - I  ,, ,

~~
. .4

(‘4 4.) .4 “.“ 5- ’)  1)) 5-—’ ‘.0 5”'” (f) 4”. 5--” (0 N.
(33 C) S Ci 5 a-’. ..o 5 ( C t

C) (4-’ Ci ‘.4 3-. lCD CI .4 3-’s .4 OlD .‘-I 4.10 •-4
4 4.) (4) .‘s C) ,“ (C Cl) C) (‘5 0 .“s 5” -” 3-”, 0 0 “s ’.’-’

C .0 3--. ‘8-.i ‘5-4 .—. U) .—4 (“5 .5 ‘.4 ‘—s . I 4 - , ,_4 (5”) ~ 4 I.-, .4 i’
• (33 1.) C) 5 0’ s’t i O N-  (~) : ‘ a ’ S I C )  ON . C)

1-4 ‘.4 DCC .‘-‘4 .0 4.) 0) 0% ‘.4 ‘ . 3  SC’ ‘-~~ .4 ci o. to ‘.4 5 4)) (4.’. (4)
‘4.) .‘ -4 C’. 8-i s: ~~ C) .3 0” C) C) .4.3 .-~4 0 Cl ((3 .5 .—4

‘siC . 4  3..) ~-4 5--” i-~’ ‘—4 C~C L) H — (‘~ (3 1-’ ‘—
3 - - - - - - - - - ‘ - - -- ‘ - ‘ -- ‘ -  ,—- - —- - ‘ -- --- —- -- --,-- -‘- ‘- ---- 

I 0 ’
- ‘ ~ , dJ (33 ‘5:1 4’) 4-, Ci

Ci l’i C) I C )  0 0 0)
o 5 ‘ t I C~ ,&.) r’I ‘U 4.)

‘84 4.1 5 ‘i—I (‘3 4). ‘.4 C. 8) r.
C i S  • 4 1 4 1  .0 4 2  ( C 4 )U 0 ) ’ 8 - 1  Ci

4 )’  41 ~~~0 5 ti0 o 0 ) 0
4.’), 5 C ) 0 C .) .‘. U )  5 1.1 4.1 ‘.4

8 ‘ U 8 .) 4 . 4 0 4 2  U) C,) 0 ) C i 4 - i C) 3--, 0) 8)0
4 . 5 4 1  0 ‘.4 4 1 .01 ,0 .4 . 3 4 ) 1 0 3 - 4 )
0 4 0 l~I . 4 U ) sJ 1 J3 -  1 0 5 5 0 )
4-) 0) ((I C.) ‘.4 0 3 - ’ s S O O’ . - 4  0 ) 3- ’ . .4 1 ,—,, 4,1 4)) 4. 4,1 4) 4 1 0 0 0 8 - i  5 4.-I C-.
4 4 0 ) 4 .  ~~I 4 ) 4 2  0 4 1  (33 133 .•’4 0

8 ... 5) .)~ 0 (3) 4) ((3 4) (1) .4 (Is, 3- 4,1 4.)
P.10 0) 10 (4) .~~~ 5 5  4 4 . 40
0 4 0 4)) 4) 1 0 5 1 . 4  (0 41 4.3 41 0 0 ) 3

4 ) 0  5 5 1  4 1 0 ) 41 5 1 0 . 49.) 4 ) ’ U ’4-1
“5 5 .4 5 0 . 5  4~1 5 1 (1 4) ’ . - 1 4) 0 5  0 .-I

0 1 8 . 4  C) ’.—4 ’1-) 4 4 0  81 4)4 ,6 0 (33 41
0) 4-.. 4 1 ( ’I,’U 0 ) 0 ) 4 . 4(0 4-i (84 0)

• - :~ ~~~~~~~~ 0) Ci 0 s - I (
~ 1 4 1 . 5

4) 0 4 ) 4 ) .4 ,CC Ci 44 . 5 0 0 . 4  .4.3 4,)
51.4 0 )  Ci 0 0 0 1.5.0 5  0.34 -s-I

- - 
‘ .0 ( 0 1.4 . 0 4- 14.1 . 4 4 0 -rI .4 .5 4 ) 4 1 0

4 0 4 ) )  V 4 )~ .1’: 3- .5 k-’ 4J ’.-4 . 3 34 1
S Ii Ic. : 0 ) U ) p

I 0 0 .4  C i 4 ) U~ (C
• • . ‘ ‘. 4 4 1 5  . 4 . 4 3< 0 5 1 0 )  • 0 ( 3 3 0.) 42 0 ( 4 4 ’s-I

I 4) 0 4 J 4) 0  4 - ) 3 - M ’ V  1-I . 5 0 ) 4 4  • 4) 0) 4.)
I (~~~5 ’s-4 41 1 0 C i  0 51 4 ) I c ’ . I 0 0 )  - 8 ) 4 1
I ‘-‘4 0 4-. .4 0 4). 4 ) 0 5 1 4 .  P C i  (4.1 0) 4i Oj .-4
I 0 ) 5 4 ) .  (C 5 5 4 ) 4 ) 5 1 )  5 0 C C
I 8 . 10 ) 4 -)  4 . 8 ) 00) W ( I ’. 4’) (4) ii U) ’. ’rI ’rI I.a G J ’r4 ),.,

• I li t) ’.4 1.4 533 -1-1 4.1 433 .U r) n3 133 S
I 0 5 4 .  O -.-4 4’ 3 < 5 1 4 8 i51 3 < 0 1 4 . 4 4 4 4 - 40 3 < 5 0

O’U I33 15) 4 J 0 1 C  I L ) 4 2 4 4 0 C ’ )  1s3.4 C)

4)

* 4))
3-. 5 4.) 4)

~~ ~r4 3-. 4)) (0 3-. 3-,, 4.) 3-, ~,••o 4.1 4-i 4. 0 1’) 4 ) 4 -) 5 4) 4)
~‘) 0.4  4 4 ç ’.4 5 ’s-I 44 ’..4 l’i ’,-I
o .4 ~~~ :3 00’tI 0.) 9.1 4,1 ‘5) 0 ‘51€33 ‘t -.4 0) -s-I 4,) ‘.4 (0 -.4 4.1 ‘s-I

• 8’. ~~~~
,. ~~~‘.4 . 4  5 . 4  ( C r 4  O s--I

4 4 3 3 3  b~~~~0) 0 4 1  0 0 )  0 ) 4 1
05--~~~~ 4.J~~~ 0~~~

I

403
____________________________________________________________ - ___________



__________________________ — ~1~—

(I) C) -
4) 0 5)  8.4 4-1
0 . . 4 3 - ’ : 3  . 5 ) 0 )

. 0 5 1  P . 4 - U)  0 ) 5 1 5
4-) ‘ ( 3 3  3 - 0 ) 4 )

0.0 - 0 ) 0 0 ) 0 )  • 4 0 5 4 )
. 0 5 0 ) W W 4 ) . 4 ’ U W . 0  —I

(0 4) 0) ’r’) C) 0 ) 4 . )  ,.4 DC)
—“ • P ( f l . O W O J J 0 ) U )C0

‘.0 4 . 3 - 4 4 ( 0 3 4 - 4  0 0 0
O’. 3 ”4 p 0 ) 1 0 0. 51.5 (4)
,-4 1fl 4.1 (4) 4,J 1.1 0) . .r-~~s.J (4)
‘ - 5 Q  .-4 0) 0 , 4 . ( f l0 . - 4 0

-..4~~~ - E . C E 3 - 4 0 4 .
4. 4 . 4) 0 5  (0 3.)

.3~ 0 4)) 4)) C) 4) 0.) 31) 0)
U ) i J C i 3- 0 . 0 4 J  W . ~~ 8 ) 0 4 . 3 - .
‘0) 4 0 0 )
0 3- I c o  • 40 ’s-l i’)

• 4.1 1.1 4 ) 4 ) .
C.9 ’ s - 4 5 . 5  •~~~ 0 C 3 3 4 4 ”(I) C)~~~ ~~~~4-~ ‘0) ‘.1 — 4.) 1.1 • 0 -.4 4)
5 . 4  1.) ~, ‘.4 0 • 5) 8) ‘.4 0)C)

3- a’.-4 ‘4-4 4 0 . 0  .4 5 3-’o (I’ 0) 5) .-4 C33 0) i.) i-4 ’.~I b DC) ‘ . 0 o . 4 —’ 3 -  (I-. -i-I 0 C)
‘0 ) 4 )

r-4 9-4 Ci • W 0 ’ U ’.’4 0 ’ 0 ) 5) 41
- ‘ ‘-4 5 )  .-4 ”ti 4 ) . 0 4 ) 4 4•

(“- 0 4-4 “4 0 0. 4 . 44~~~0 U )
40 (33 4’) • .-4 Ic €33 0 )0 .
O’’U 01 .4) 3 - S~~~~~~C - . 5
. 4 5 ) 1 0  . 4 0 . — I  0 4 . 0
‘- ‘ W . 34 0 )~~ 8 ) 4 1 0 )  C. 8-i

5 U )~~~ ‘d C J U 4 .~~~>. 5 c(3
‘s-I 41 OlO 4-4 s - - 4 4 4 0 ( C i . i w w
(O U) 4 J O 0 4 1 -
. 4 ( 0  ‘-4 8-.

I-i a’.
.4 $-i C J W W ( C  ( f l’.-I .-I lJ ‘.4.)
.4 4)  0 ) 5 1 . 4 4 0 4 . 0 )0 1 0 0 ’
< (0 ’I-4 E4 S b 0 0 8 )~~~~~~3 - ( C 4 0 r -4

•
‘-4

• _—, _•5- CO
N. N. ~~
‘.0 ‘.0 ‘.0 1’)

4,) 0 ci a”. a”. o’. cj
4’) C_I r-I ‘-4 s-I

0 5 5-, 5-, “-“ 0)
o ~ ‘-0 :i8’.. Ii ‘s-I (I-’. 5 0 0

4)) 0)
3-’. I1..i ‘s-I .“s (0 .-I ~~~.-I m1’) 

~~4) .4 s--I ‘.0 0 ’s-I ~ 0) 0’.
.4 -.4

5)
. 4’
.4 -s-I
(0 1-4
3 - 01

0.

‘.1
o ~0 - 3 -

5-4 1,) 8-4
0 ~~~~~~~~~~~

4 . 1 0 .0
~~
~ 

0 1 4 0
“4 

4J 41 4~

. 0 0 . 0  ‘ , 6 ’
U . 5 4

~~ .5
I C

1 . 10
0 3 . )
4) 4)) —

‘I, (I)
1.1 .0 1..
. 4 : 30) a
5) 0) 1.’
4’) .4x 0 w

4. 3-.. ‘

0
4-a ‘541) .5)
30 0 ’.,
II-. 51 .-I

4 0 4 0
‘I. 

~~~ 404 
- 

. ________
-- -



i”. .4 ‘ . 1  (1 , . I 3 )  1. 4.. ()
8) 1,)  c )  8. ,, :  ( C ’  i )  L’S 4 - i  C )  DI  C)
4.) C . , ‘.‘ ‘  - , I  0) ‘ I , ’ C  C 4 )  41) 4 )  7 , ’- in IC) I ) . ,.. , C )  , (~ (1)
I I  I I  4 ) )  • ‘  , : , )  — .  ‘ 4  4 I C )  5 ‘. 4  1: - - I ) C  3*) .4 3- 0

r 

‘C ( I  - I ):  • I ‘ 4  , ‘ C  ‘ I . 1  : u, . 4  84 ~~i - 1  , : i i  I i  ‘. 4  33 _ % 4~ 
4)

• 3) -, I - ‘ ‘ .4 ‘. 3 3.) 4 , C )  CI  I)  Cl o ‘ 4 . I (‘4. I I  11) .1 — C )

‘.4 ‘C,)  - 4  ‘.: - I  ~ i ( :  I :  us C’ (1) 3 ’., 3 .  C ’ . (33 C) - - -‘. (1
1’ , ‘ ‘ . i  .4 (3  CI (5 ‘. 3 ‘(~) 4.) 0) . 3 , ‘. (3) 0,) — .3 )  I I  4 ) ’ , I

- 4. (‘S (33 ‘. 4  ‘ I  (5 4 )  3 I ~ s C) ‘ 4  (.1 , 4 ‘‘.4 L’ ’ 4 - ,~ — --. I C  1. L I  —‘ C I I i
-.1 U) C )  8. I’S (‘3 I I C) C) ‘3 ~ I c’ - . 4  :4 C’S 0) ) I 1)4 1.
.s — r: ~ (‘) .r-: I -. 4  ~i, o .rC * 5 (4 ) C’ (C 4 1  4,) 4 • 4 41
8-) - -‘. ~I 3’ 42 (‘ — 8. • ‘ ‘ ‘ . 3  8. ‘.1 U) 0’. 1.1 4-I :‘ 3) ,) I I I I  C), ,“ sa (14 -.1 55,3 ‘ .4 55) I C  t - ’ ~: C C  :1 4 )  ., 4  *1 4 (CU , 4 .4 133 ‘I i  I I  (4 .4 *4  8,

s~~’ 4- . ~ 4 r: ()  I )  
~, I, ) 3). (. ) • i o C) “- ‘ C ) *4 4  C C 5’,) ( 5

4) 0’ C~ C’ ~ : ~~
) . 3  I I  I ’ . -.1 • I • 7 1. — ‘ us :— . ‘ ~.

31 v - I  N I) .  s’s I )  ~ : ‘ . s  4 .  4 - , 4 ) .  4 . 4_ i C) 1 , . 4  O ’ L$ ‘ . 4 4 ) 0
(‘.3 “ - - ,~ C-: o I .  “ I  4~~ CI 4 ,  4. ) ) 3 . )  31 8. C.) ‘.1 ‘ii C) Iq , I - , I  • I 3-,
1.) — L’~ 0) C — . 8. (3  , ‘ (CI  1 4 1  3-. C I  CI o r : 3- • ‘.4  I ’ . . • - I Ci —

~ ‘ L I
.4 84 3-. ;—~ 3 ,1 • 1 4.~ C) 3- ‘C. ~ ( 5 3 )  .4 Cl ,C 4.) ,- 4 ‘I, ) 4- . 4 .. I  () - .4

C) ‘5,) .~.C ,, : 0’ . 4  I I  ~. I ‘.1  :) ~: i Itt ii ( 3 , • 4 4 . )  8 )  ‘.4 311 ) 0) (5  .‘) 14’4 ~— -
4.’). ~1 14) ( 5 , ”.) - ‘ 4  .4 8. ‘.* ‘. :~ ‘. 4  C C) ‘. 4 (1) 8)  ‘.4 4’) hi C I  ci 4
11 8.-) ‘S.) .4 3- 0 0 ~~ 4/) C_ i - --s 4- i  i: . 4 ’ . ) 5I 0,3 (4) 4 )  (4) ( I  ‘. 4  — 0 .4)

(~ -.4 41) 0 C’ C) c’ 4 ’  3” ~I :‘ ,oi C) 4 1  Ci 0 C) 0 1 . C I  -.4 31 .4 I~.I • I ,-s ‘
C C I  8. ‘. 4  - (I) ‘;, ) ci C.) (:3 8’ (‘3 3- 4- . 0,1 3- ‘.4 C) .- ‘

.4 U) .5 C) .‘ -. 31 C) 0-4 CC) fl 3)  ~: Cj 5 )  .:l If) 0) 0) o I I  .- - I CI I i  ‘ - 4 4 .

~ (1) o r’l to  • u :4 t~’v , 0) Cl) C )  Ci ci 3- 4 ,  
~ ‘. —4 U) .4) 81 0 4)

1, 3 .‘ I”— (‘1 1: us 31 3.) C :  ‘.4 • I 31 ‘.1 (‘5, ‘.4  ( 5  (‘5 3- ,%~ 0) 5-”' 1.s 4- i
I :  ~.I ~C V -’. 0’. 1 0 0 4) (1) ‘. 4  I 4- . :) ‘.4 o 3-, — 4 - I  it) ‘34 U) ( I  31
ci 3- 4”5 , i - • i  3- ‘.4 4 )  (33 3. 4  . 31 • 4 )  , . ‘ . 4  1’ .3: ~~ i~ L • ~~-. U ‘ C,)

4-. 3-) 0 31 ‘-~ 
- 0 0 )‘-. s- -I ‘LI uci 3- Cl ,— ci U’ CE ) (4) 3 C’ , Cl 4 1 ~~ ) 51

ci 0.4 ~~\ 4~I i33 i.I *4~4 (C) - . (Ii .,j ’ 4 )  4’) .‘. ~ I :~ .4 .31 -. 4  Ci 4. 3-
4.1 ‘51 3 .4  - 3- - , 4  (C — 4.4 i’ ’) ‘‘.t :1 r- . :- ~_i ~ ci a .31 q ‘e. is,) - 4 1  - -

‘a 0 ~J ’ . 4 . 4  ‘, 4 )  3 - ’r-I 4 - 4 0 (0) 0 ‘.55 (‘1 3 , 1 (t) 4) ,C) Ut 31 0 0 )  .‘ 0 5 4 . 0
• 4-~1 f~4,) — (33 s--I ‘.4 ‘ - I  5) ‘U -.. ci , I () .3 :  5~~ 81 II  ~i 4)4 cs , ‘. I

3 ~,i I”. 31 (43 4,) 4.) 3- 8, II U) (fl 3%. (1) 1 , 4  •
- ‘ — ‘s--I 31 SC’. 4- I 0 ‘.4 0 CI 3. i ~~ () ,, ‘0 (‘.3) I,I.,I us fl 4(3 os i : 11) C- ’. i l  C”-’. ci —

3-. () 4)) 0” CI . 4  US 3- o 41 .4 I I  :‘ .s) () * l *  .4 0 4 0 .31 . 1 • I .1’) 31
(“5. (1) s-- I C’S ( 1  4.) 3 -4 ( ‘3 0) CI ) I ( I  ‘II  ‘, I t ~~~ - - I  I I  ‘~~ .‘I 0) (I

C: .3) “ - - C - ’ 4 ’  3 tC ) , C . : , - _ i  I i S  ) .  I :  .-~ , - 8. -
‘ - ‘ C • ‘ . . I 

~~
, - C - , - ~,

C.) .~ 
) .1 ‘ s  Ui -‘ C  1-3 C C  , ‘ 

~
‘ -~~ i 1) ) 1 ~~) ,~‘ ) 

‘ ‘I  . 1 4 )

-.4 (50 4,~J - . 4  (‘Li C) - .4  .‘~: .. (:1 - - C) LI) ( I  C) I - I.) 0) .,) - 5 * 3  4 4  ,) 1 ‘ ‘ I  3 1

0 C) 0 (‘5 ~~ ‘44  4 1  0) - 4 ‘. ~: >: .31 8-4 -.4  1.) 4. C) 1,1 • 4 81 ‘.4 1.-i .31 ‘. 4  ( 1 l  CI ‘. 1  U’.
— 

‘.4 0 5  - ‘ 4 . - I ’ e ) 4) ( : . 4 ,r .” : ’ - - ’ l i ISi o 0 ) t ’ , 4 C1 4 5 (33 0) 1. C) 1 1 t 1  ‘.4 4 - .
C ‘1.1 .31 :) 0 C.) 4- , -.4 I - ’. 4. ) 51 4 I ‘5) ‘I I  I (*5 3-’, “ 1) 4)) I I (5,) ‘ . 4  4)1

*4-1 4) 01 .— -4 (3- C) * 14  Cl ~ ‘ 1  II Ii) (‘5. 1. 1) is) 8. 8’ *1) j4 . ’ t I  s 1.I - , I  I’1 C I  C) us
1..) .“4 ~ .—

~~ .4 0 0. 0) 8. • 4 :‘ Ci 4.’. (‘5 (‘3 C) (I CI C,) CI  8.  (4. 31 (5 31 4. in 84 ,3)
‘4~~~~~l 4) 0 - 4 . 1 0 ) ’— -  (‘ ‘ U) 313 3.3 (33 I I  0. 4 - C 3 1 3 -  4.) (‘. 0) 41) (. 5 1 (3 4 . 0 5) 1-1 0

.4.3
- ‘ . 4  (.C ------ -- —----—

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

~~~~~~~~
_

iii 
. -

3-’~ 
,“s .--4 .-“,, ,.4 3,) • 4 -

- “5 Ii .“s • 5”-. ~~s (33 ,-.,, 4- I ~~
(14 55-. (4.) I”. 55”. 3”. C’s’) I”— 3” s - I  4)) I -

.4 ‘.4.’. 0’. ‘.0 ‘.0 ‘.0 8)  (‘I’l ‘.4”. N. 4 3  31 4 1  4 ) ’
-~ ‘ 4  u 0’. 0’. - I 0’. Os ‘.i’. C) , -‘ . , I (‘5’. ~s’.~~~~) (33 44 . 1

‘4 .3) .4 .4 s--i 5--” s--i • I • - 4 ‘4 5 -’  . I s--I -.J (3 5 -’

- is) “-“ 5’—’ 5-” ‘-- ‘ ‘- ‘ (‘S 4.”- 5”‘ 5 -”  II) t’-. In
~j  44 ./) 4. •‘.‘) 3- (‘I’ 81 ‘1 Cl’, •.‘s 3- 14

• 4 ‘, -I 0,) ‘s-I 31 0) ‘.1 3--, 5 (:0 • I 0..) 3-. ~‘O • I 3.10 0)
~ 3-. Ci ~1 Cl) .~~~ 3-. ci ci -. ‘- - ‘ 31 U) ‘4,1 (1 ‘ ‘. 5’- ’ 3-’,.-’. (5 ‘ -.  C)

(5) 4-, C,) ‘s--I “. s- -”I 4.-. ..i’ ‘Ii s U) • I 1’. • 4 (‘i (1 ‘. 4  s (I • 4 l’i . I I”. • I ‘ ‘ .  .3 :
( 4  p, 3- (l’ s--I 0,) C,) 3- ‘.5  ‘sJ . ‘ I  C) C) I”. ( C) I,) 3- o’. 3.4 (5 I - ’  (5) - 4  ‘.3’ (‘3 I - .  (I

~ -4 ‘.4.) ‘0 1 ‘rI • 4 ‘.1, ’. 3.)  -.1 4!  ~J Os )‘5 ‘. 4 4 \~~ (C 5) ‘.‘s5 4 ~~~S 3,) II’. -.4
— . 4 c 5” dJ t,j O) • I ’ .’ . - ’ 4 . 0 , ’0 ) c : . - I o c l  

~~~~~~~~~~~~~~~ ( 4 . 4 3 1 . 4 0 )
-~~~ 3--. •*: s- -i r . 4 o I 4  . s . I C )r s : ( 3 L 1 ’ — ’,’. I I  ~-4..~~ - I C ’ : L ’ ”.’ C ’ ;

I.) — - — —  - ‘ - ‘-  ‘ — — - - — — - --‘  — ‘. ‘
‘s-I ‘ ‘5)
3- 01 4 ) I I I  • 4’)

-s--I j,- ,, 4-I 4.4 3-~ 0) (71 1 1.
4) — . 4.) 4.) 0.) 0) 0)1
‘v-I 9 . 10  (8) Cl .4 II I
(0 4 5 4.) 44  Ill  . 4  8)0 Cit  (‘3 44 4

I 0 :1 ‘41 *1) 5) 31 0 cii 0 0)
I 4) 0.) 0 4)) 4.) 05 ‘ .4 Ii 13-4 ‘.4

-— .4 (/) ‘s-i ~ l - 5 (3 a,) ‘U
.0 8)0 8)0 (II Iii CI ‘s-I ‘4.1 3) 3- Ii

— :1 s-~4 3: Il .3: 313 0-) C) .4.) (0 3
0.) (4) 3.) ‘.4 U Ii 8) 4-4 4-) ‘s-I -.4—‘~ 4 8)0 ( 0 3 . 1  (7) 0 4.1 1) 4)  $ 1 4))

I 5 00,0 ‘.4 . 4  ~~4 .13 4)) 4., 41 4 7
td 5 10 544 4-4 4) ‘44 .4 3., 31 .4
p1 ‘.4 31 4. 0.) - 4) -s--I 0 4)4 :8 4.)

0 4 4 . 4  i- Ci 3-, (‘4. Ic V) (4.4 0
3-’. • 4)) CI H4-’ *4 00 p C i  ‘44 0.1 1~~~~ I IIi (4) 4- I

1 -.~ 
‘ ‘s-i 14-4 31 s--I (4) 4) 0 • 4 ii 4- 1 .4  • U)

I .1 8- ‘.4 ‘0 4)) 4) (4) .4.) .4 40 .31 4)  ci -

‘0 0 3- ’s 3 -  4’) ( 0 ( 1 11 I I  ( 0 5 ) 1)
‘ .0 ‘“ Ci (7) ‘I-I .0 1’ ‘.4 4.3) 4)8 (5C) 

~~ ~~~~~ .4.1 0 (71 .4 11 .’.) 31 . 8 ) 0 . 4
(‘~ 0 3 -  • U 3 - 4 0  (0 .1 4) 4 *

- .4 ‘.4 5-—’ ,-4 ‘is) ‘s-I UI 4) 4)  (43 is) 544 (‘3
I .31 433 (7) 41 11 s- - ’I 4 )  4) 14) 0 4 ’ 8’
1 3 - 0 ) 4 ) 4 )  5 * 0  (tj Il 4) 0 3 . :

5 5 ( 4 )  ‘s-I 5) 0 1 0 1 ( 5 0  4 ) 8 5 1 ( 4
0 0 4 1 4 ) )  0 4)  -.4 5 1 4 4 4 4 3 1
~ -.4 Ii 8) 1’) ‘.4 4 )  .1) 144 4) 40 ~: (I) C)

9.1 (5 (33 .31 .3: 4 0 4 1 . 4
- “7 4.) 40 ) C) 4.) 31 4.) ‘4.1 c. 4.) 4)  4-1 13.

5 r-4 s-I .3) 110 4 ) . . I  0) I I  31
4)) C.1 0.) 4)) 0 47 3- ,s4 1) 4)) . ci .~ : ‘ .4
41 4). 3-- 31 1’) (—‘. (1 (45 (j). 4-4 (4- 4 ’
1< 0 4) 40 7< (4.4 u~ .~~ (‘.1 4) :1 Ii C) 444

I~I (‘I, 5) 1.) ItI 0 ‘4) (~ 4) 4,) II) I I 3- (4

K 

_ _

5 . 4 3 - ’) (1 40 4~~4 0 1 ) 0 ) 0  0.) 4-4 4 .4
:a~~ 

“~~ U 1k’) 1’a iii

L
~~~ 

405
I - - —- - “

~~ --,‘— - -  ‘ -~~~~



Aclam~; , .1 - A. j lt i inan t rack I IIg bt’h,i v i or. 7’~sv 4 7 3 , )  ‘1 (s ~~j cal B u l b  t in , 1 o)( 1 , , 1
5~
)_ 79,

A l l u t s i  F.. A. Opt m u m  uses ; of ps y L ibub l o l o g i c C i l s e n s or l w øt o r  ~tiit1 per fo rmance ’
mt~ 8sureme ’I ’4.t st r a t e g l i- s .  IIum~in Factors;, 1’) /‘ , 17 (4), 309 — 320.

Al In i si • E . A - Meth odology in 1 1)4.’ u ’ ; t -  o f  syn the t i c  tasks to  a sess complex p er- —
f o rm a nee .  Human  F a c t o r s, 1916 , ‘1 (4 ) ,  37~ ‘- 38 4.

Bachrach , A. 3. Psychological rt’st ’are-h: An introduction . (2nd ed .)  New Y o r k :
Random House. 196’ . -

llachrach, A. .~: ~‘. Kennedy , K . S. P sy ch o l og ica l  performance tes t ing  under w a ter
and pressure: Problems and prosp ects~ B et h - 5 3 a , Md. U .S .  Naval Medical
Root -ar ch  In st  i t u t e , 1977.  (In press).

Bradley , 3. V~ Studies in r esea rch  ~st’thodology. I I I .  
- 

The persistence of
ct que’ntial ef ft t dt. ~.p-t.t& e x t  3)4.14. d p~ 74.1 14.( Wrighr-’-Parrer’on Air loree B i’.-.e,
Ohio • MRL l’echni ca 1 Do c ume n t  62— 61), ~iuiie 1 9t- 2 -

ltroadhe’nt , 1). Noise, paced p e r f o r m a n c e ) and vigilance tasks. Brltinh Journal
of Psychol ogy, 1953, 44 , 295 — 303.

(‘j~~s~~~; , K. A. & Bittner , A. C., Jr. ‘ct~~’ t c y l t d e3 roU a n ~ le 4 and j ’ d t ch
angle’ ju~~~~ S_,~ t 

~~~~~~~~~~ ‘°~!, ,o~~~~s’. :~e of v’.’rt teal cont~ict analog d1sp i,~y.
Point Mugu, CA : Naval  Missile Centor , J a u u sr y  1969 ( PM—69—2) . 

[
F l e - i s h m an , E A . ,  6 llemple , W . F , ,  Jr. The i-o la f - i o n  between a b i l i t i e s  and fin —

provement  w i t h  pr act  ice in a v i su a ’b d i  so’ 1’ m i  nato ry  t a sk .  Jou rna l  of E-~p~’r I—
im’ tal Ps_ycho1oj~y,,, 1955 , 69 3 301—3U’ . [

Freg ly,  A. R .  6 Kennedy,  R. S. ComparCi t lye e f fe c t s  of prolonged ro ta t ion  at - - - ‘-‘-.~~ 
- S

10 rpm on postural equilibrium in vestibular normal and vest thular defec tive
human subject. ~~~rosp~~ e_~ c 1ci nt~, 36 , 1? , 1965. 

4

Cuedry, F. E., Jr., Kennedy, R. S., Harris , C. 5,, 6 Craybitsi , A. Human perform—
ance during two weeks in a room total ing at three rpm . Aero~ pact. Medicine, 35, 4-
11, 1964.

Graham, C. H. Visual percep tion . In S. S. Stevens (Ed,)  Uandhoo k of exp,~~ !—
mental  psychology . New York : Wiley & Sons , 1951.

Craybiel , A., Kennedy, R. S., Knob lock , F. C . ,  Cuedry , F E., Jr., Mertz, w . ,  l f
McLeod , M. B . ,  Colehour, 3. K., M iller , B. F . ,  11, 6 Fregly,  A. K. E f f e c ts
of exposure to a rotating environment (10 rpm) on four aviators for a period
of twelve days. Acsro: ;paci ’ HOI! I c f i l e , I t ) , 8 , l9t s S .

Cro dnky ,  M, A.  The u ses of full s~-;~ le ii~ Is,s; ion simulation for tile’ nsse’ssment of
com plex operator per fonnan ce . h uman }‘ac t o  i’s , 1967, 9 (4) ,  361 — 348.

Kenned y ,  R . S. Ind iv idua l  d i f f e re n c e s  in 8U (l i tOl’y v ig ilance  performance on t hes - 
$

hand—pass  ab i l i t y  (B—PA ) test : Some thooro t i ( ’ .ll cons idera t  ions . Presented at
Human Factors Society annua l  nt-c-I  (n g ,  San Francisco , CA , October 1970.

406

- -_:-~ —‘s~~ —,s~~~~~~,__ 
~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~ _.__,~~~~~_,_ _____ ,._)_~~~~~~_____ - -



~~~~
. — _-.,-. ‘_• 

_ _ _
,.__ ,_ .__,_ ________ __ 

~~~~~~~~~~~~~~~~~~~~~~~~~ .- ~--_~~~~~~~ -

Kenned y ,  R . S. A sixty— rn [n u t  C t ask wIt Ii 100 ~coti-~ b 1~ r espon~ es. Naval

— Aerospace MedIcal Center , Pe-ns ;~u-o Ii , F icr ida, NAHI— 1 
Øf . ~, , 1968.

— Kciu-ied y ,  R .  3. A performance as;s e s;s ment  in e ’xo t Lc env irunutentn : A flexthle ,
cconomtcal , and standard [:~ed vig iLa nce t ’~i t  . Paper presented a t  the Fifteenth
A L m m l u a  I h u m a n  Fac tors  Soc tety b-fee’ I Ings  , New York , October 1971

Kennedy,  R . S . ,  & Brun s , K . A. Consideration for  the ut i l izat ion  of a flex ible
— economical, vi g i lance test to assess performance in exot ic  envi ronments .  Pre—

sented at the October 197~ Aerospace Medical Panel Specialists’ Meeting,
— Ankara , Turkey .

Kennedy, R. S., & Hutchins , C. W. Re ationsh.Lps between j~ ysical fitness,
endutaitce , and success [n f l  i~~it tra ining. Nava l Aerospace Med ical Center ,
Pensacola , Florida , NAM [—1088 , in p ress , 1971.

Kennedy , R. S., Muroney, W. F., Bale , K. N., Cregoire, IT. C., & Smith, D. C.
Ho Lion s; ickness syWp Loma tol o~ y and pert ~~) rrs ;cuce deere -m ont  s occas ionad by burr 1—
cane penetrat ions in C—12 1 , C— 130 , and P—3 Navy aircraft. Aerosp~ce_Medicine,
43 , 1235 — 1239 , 1972.

Kennedy, R. S., Tolhurst , C.. C . ,  6 Craybiel , It. The effects of visual_deprivation
on adapt~~t ~~~~~~~~~~~~~~~~~~~~~~~~~ NSAM-9 18. NASA Order No. R-93.

- , 

~1 Pensacola, FL : Naval School of Aviation Medicine , 1965.

Kennedy, R. S. PETER for Mentation Mensuration. A point paper , Naval Aerospace
Medical Research Laboratory Detachment , New Orleans , LIt , December 1977. (in
press).  -

- - - -

Parker, 3. F., Jr. & Fleishman , B. A Abi l i ty  factors and component performance
measures as predictors of complex tracking behavior. Psycbolo~~cal Monogra~1~~,

— 1960, 74 (16, Whole No. 503). . 

-

Parker, J. F., Jr. & Fleishman , E. A. Use of analytical information concerning
tasks requirements to increase effectiveness of skilled training. Journal of

— A1plied ychology, 1961, 45 , 295—303 .

Parker , J. F., Jr. Use of an engineering analogy in the development of tests to
-~ predict tracking performance. The Matrix Corporation. (Office of Naval Research

Contract No. ONR—3065(00)). February 1964.

Reilly, R. E. & Cameron, B. J. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

of human performance in the urederwater environnient. ONR Contract N0014-67—

— C l O , December 1968 . 
- 

- -

Rose , A. ii. Human in! ~~~~_ _ ~t i t  research battery.

University of Michigan , Technical Report No. 46. -

Rose, A. M. Human information processing: An Assessment and rese.~rch ba t te ry .
Ann Arbor , MI., University of Michi gan , Doctoral d isserta t ion , 1974 , also pub—
lished as AFOSR—PR—74—1372 (AD—785—41],).

Rosenthal, R. Experimental outcome——orientat ion and the results o the psycho— ‘ 

$
— logical experimentation . Psychology Bulletin, 1963, ~~~, (6) , 405—442.

j
12 

- 

407



p. — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T T_T ’T.ii~ ~~~~~~~ ~~~~

‘

Swets , 3. A., Tanner , W. P., Jr. , & )lird~;a1l , T. C. Decision processes in per— f
cept ion . Psycholo~Ucal Review , 1961 , 68 , 301 — 340.

Te1 -huer , W . H. ~uantttattv~ models  for  p:edlctln a human vIsua1~perct~ptuaiImotor
performance. New Mexico State University/Office of Naval Research — Technical I
Report 74 — 3 , Las ~ruces , New M ex Ico , October 1974.

Theo1t~~us, C. C., Wheaton , C. K., Mirahella , A . ,  Brakier , R . H . ,  & Flelschman ,
E. A. Developrnent of a s tandard tz ed  ba t te ry  of p erfonnanee tents  fo r  the
assessment of nots~ stress  efterts , NASA CR 2149 , Washington , 1). C., 1973.

Thorndike , K. L. Personnel selection: Tests and measurements techniques. New
York: Reill y, 1949

Woodrow , H. The effect of practice on groups of different initial ability.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 193S , 2~), ?68.-?78(b).

Woodrow, H. The relation between abilities and improvement with practice. Journal
of Educat on 1 Ps~yç~ ol~~~y, 1938 , 29 , 215-230(a).

Woodworth, R. S. Ii Schlosberg, H. ~~per imenta1 p~~~ holo~~ . New York: Henry -% - -

liolt & Co., 1954.

-
. 

I

ABOUT THE AUTHOR

Robert S. Kenned y has been an aerospace experimental psychologist since be - Ientered the Navy in 1959. He rece ived an MA in experimental psychology from - - .,
Fordham University in 1959 and a Ph.D. from the University of Rochester in
1972. HIs previous military experience includes two tours in the Aerospace
Psychology Division at the Naval Aerospace Medical In s t i t u t e , Pensacola , LFlor ida, where he conducted research on vestibular function , motion sick-
ness , vigilance, and habituation In exotic envirortrnents ; one tour at the . 

-

Behavioral Sciences Department at the Naval Medical Research Institute ,
Bethesda, Maryland, working on the Man-in—the-Sea program ; one tour at the
Pacific Missile Test Center , Point Mugu , California; and one tour at the 

-

Air Development Center , Waruiinister , Pennsy lvania, where he worked mainly
on the development , test , and evaluation of airborne weapons system s from the
stand point of human factors engineering . Presently, be is the Officer—in—
Charge of the Naval Aerospace Medic al Research Laboratory Detachment work—
fog on human performance mensuration in unusual environments , specifically
ship motion . - -

~~

C 

~

-- 

408 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~


