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scoring reflected by a low Interrater raHsI4ISy. Several of the expedmentaly adintolatesed pemipteel tests ends
fln er dexterity test (Pig Turning) did correlate sipifi~~~ y with laboratory ratings. A few jiir~.sptaal tests also
were valid for predicting DLS final grade,. ~A

The General Aptitude Index was slgidflcsndy related to final grad.s, but we, cot s”b.ia$l~~y related to
laboratory ratings. A compoelte based on four perceptual tests sppwed able to screen nut about oenkelf of ~~15% of students with the lowest performance In DLS comas laboratory work. W)~ s the Peg Teenlig test appw.d
to make an Independent contr~ utioo to prediction of laboratosy ratings, ~~ appaislen test pnr’~~ cost d taut
administration problems which make it h a s  attractive. in contra, the r of the Perceptual C4snpouite (to piacs of
the Chalk Carving Test) would reduce test administration thnó about 15%, test scoring time at ie~~ 50%, end test
material costs would also be reduced. In addition, rids study IndIc~~u that DLS training auxtrioc diould be lowered
somewhat through utilization of the Pinceptual Cornpoite.
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SCREENING TEST BATTERY FOR DENTAL LABORATORY SPECIALIST CO(J~ 5E:
DEVELO FM E!~ff AND VALIDATION

L INTRODUCTiON Initial plans were to validate the PM AT for Air
Force operational utilization Howeve,. the P%IAT

Since the Air Force makes a considerable we, un~vaj lab~e because the American Dental
rnvestment In selecting enlntees for techaical Aesoclatlon felt the danger of tompromiac of the
training, one of the primary goals of the opera. two test forms precl uded releasing the test for
tional testing program is to maximize the return research purposes. Therefore, available tests with
on tra ining expe nses by pred icting and , sub- content sindlar to tha’ of the PMAT were selected .
sequent ly, selecting enl istees who will be as In addition, several dexterity tests were included
successful as possible In a training program. One of In the experimental battery . This was done
the longer Air Force training courses Is the because the evidence ~ not condialse that
24-week course for Dental Laboratory Specialist perceptual tests can adequately predict dexterity.
(DLS~ AFSC 98230), at the School of Health Care In fact , both types of tests may make unique
Sciences (SHCS), Sheppard AFB, Texas. This contributions to prediction of trabring perform .
specialty mainly involve s fabricating and repairing ance (see French, 1951; Harrel , 1940; ZuIlo,
dental prostheses and appliances; such as jackets, 1971).
crowns, bridges, and inlays. Selection of airmen
for the DLS course is based on three criteria :

a u~moo1. A minimum General Aptitude Index per.
centile of 60. Subjects

2. A score of 10 or higher on the Chalk Airmen selected as candlates for the DLSCarving Test. course In 1975 and 1976 were the subjects
3. Normal color vision. (N— 172). Sample I (N — 114) was utilizad for

The General Aptitude Index consists of the Word factor analysis and Initial validation of experl-
Knowledge and Arithmetic Reasoning subtests of mental tests. The majority of th is group we,
the Armed Services Vocational Aptitude Battery . administered dexterity tests In addition to
This requirement is employed to ensure that perceptua l tests. Sample 2 (N = 58) was composed
students have adequate academic abilit y to learn of the last three DES classes of 1976. This group
the material presented in the course. The Ch.lk WU utilized for additional validat ion and we,
Carving Test is a carving dexteri ty exercise which administered only the experimental perceptual
measures ability in the psychomotor domain. fl’J~ 

tests.
test was introduced in 1963 to ensure that the
studen ts possess the dexterity required to perform ~~~~~
the exercises in the course . The Chalk Carving Test Descriptions of the perceptual and dexterity
has also been used by the American Dental parts of the experimental test battery are
Association as the manual abilities portion of a presented in Tables 1 and 2, respectIvely. The
battery for selection of dental students. In recent operational General Aptitude Index (GEN Al) and
years, the Chalk Carving Test has been rep laced in Chalk Carving Test were also included as
civilian use by the Perceptual Motor Ability Test predictors. Under normal conditions. all DES
(PMAT). The PMAT is a papcr-and.pencfl test candidates would have taken the Chalk Carving
designed to measure line and angle discrimination, Test, but for experimental purposes, members of
point location, block counting, space relations, several classes who had volunteered for the course
and obj ect visualization (Graham, 1972). A were exempted from taking the tests . In the Chalk
preliminary Air Force study indicated the PMAT Carv ing Test, the student Is furnished an 80mm
corre lates higher with end-of-course grades for piece of chalk , a knife , and sandpape r and is glven
Dental Laboratory Specialist students than does i hour to carve the chalk evenly and smoothly to
the Chalk Carving Test (r .57 and .48, respec- the dimensions and shape specified In the
lively). This p aper .and-pendil test also has instructions. The score rang e is from 1 to 20 wIth
advantages in being less expensive and easier to five subscores , one for overall appearance and the
administer and score. rest for preciseness of dimensions. 5
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Table ) . Description of Experimental Table 2. lbsa*pdo. of Experimoatal
Test Battery - Per ceptual Tests T~~ Battery — Itbansi Dexterity Taste

1. Block CoisetIng — this test requires the 1. Mark Malda~ — this exerc ise requires the
examinee to “see Into” a 3-dimensional pile of exaninee to make three pencil marks. working
blocks and determine how many pieces are as fast as he/the can, In a series of boxes. The
touched by a certain numbered block. This te~ marks to be made consist of two vertical Lines
Is divided into two sections of 45 Items each, with * 0 between them. The exercise consists of
with a time limit of 4 minutes per section. one 10-second practice period and another

2. Point D~~ance - this test requires the ~~~~~~ 20-second practice period. The final part is a
to compare small distances rapidly. Each item ~~~~~~01~~ period from which the reported

score Is derived .has a marked central point surrounded by Lines
and circles, among which there Is a dot marked 2. Peg Placing’ - the examines Is required to
“a” and “b.” The examinee must quickly remove two pep from the upper part of the
decide which of the two lettered dots is nearer pegboard , one In each hand , and place them in
to the central point. This test Is dMded Into corrr,poodlng holes In the bottom half. This
two sections, each coM~ln4ng 30 Items with a procedure Is performed three times with the
maximwn lime limit of 2 minutes per section. exanisnee working as rapidly as he/site can to

3. Pattern Match ing - this test requires the ~~~ot’e as many pep as potaibie In three
examines to solve pattern ~~~~~~~~ 

1 5-second time triala. The reported ‘core Is the
Each Item has a pattern with a part of rite total number of pep successfully transferred by

____  

the examlnee in the three periods.whole nd~~ng~ The examines must look at the
parts under the pattern and decide which one 3. Peg Turning ’ - tire examines is required to
belongs In the black space, thereby completing remove one wooden peg from a hole and. tuutg
the pattern. This test contains 37 Items with a only that one hand , t urn the peg upside down
time limit of 20 minutes. so that the alternately colored end will go into

4. Rotated Blocks - this test requires the the hole. The examines works as rapidly as
examinee to select from among five choices, the possible to turn and place as many pep as
block which Is identical to the “quesdon~’ 

be/she can in three 30-second time trials. The
blocL Each of the five options is’ presented mported score Is the tota l numbe r of pegs
from a different angle or side ~~~ lb. successful ly turned and replaced by the

examines in the examines In the three periods.“question” block . This test has 20 items with a __________________________________
thue limit of 20 mInutes.

‘The equipment for these two exercises consist s o f .
S. Designs — this test requires the examines to rectangular pegbomrd disided into two sections, tad,

select, from a number of parts, those parts section contai nIng 48 cydlndrlcat holes . For each
which will fit together to form the “question” exercise, 48 cyBndrlcsl pegs are placed in one sect ion of
design correct ly. Pieces used for the the pe~~o.rd.

construction may vary from two to a maximum
of ten. This test contains 22 items and )~~ ~ categories for each student on a 7-point rating
time limit of 20 minutes. scale (Table 3). Several ratings were obtained for

most students; therefore , ratings were converted to
T.scores (mean SO andSD=l0).

Criteria Some of those tested did not pass the Chalk
Performance in the laboratory portion of the Carving Test , and some were not assigned to the

course w deemed to be the approp riate criterion DES course for other reasons; consequently,
on which to validate the tests. An Air Tra ining laboratory ratings were available for 137 tested
Command regulation requires laboratory perform- subjects . DES fin al grades also were used as a
ance to be assessed on a satlsfactory/uniatlafactory criterion. These grades were obtained from
basis. To avoId the psychometrIc disadvantages of technical training files at the same time GEN Al
a dichotomous measure for which most of the scores were obtained from the Processing and
subjects are In the pass group, an experimental Classification of’ Enlistees (PACE) files. These files
rating form was devised . It was requested that the are maintained by the Computational Sciences
course Instructor rate seven performsnce Division of the Air Force Human Resources

6
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Table 3. Performance Categories couelatlon analyses were employed to obtain
for Laboratory Ratin esthnates for the utUy of the tests In pred icting

— criterion performance.
Each student Is rated on a scale of Ito  7 (or each
of these categories :

In. U~ .JLT$ AP D*SCti~~~ON
A.How much work can the student

accomplish? 
~ieaa stan~arri tieviatlons. arid Lnsercn~ Ia•

B~ How good Is the quality of the student ’s lions (or prs dktcn are Listed in Tables A2 and A3
work? of Appendix A. Validities of predictors for sample

I are presented In Table 4. WIth laboratory ratingsC. How accurate Is the student hr his/her work? as the criterion, only two experimental tests
D. How mudr does the student know about correlated 

~~~~~~~~ 

(i.e. . Rotated Blocks and
his/her work? Peg Turning). Dire other perceptual test had

near aigolficant validity (Desi ss, p lass than .10).E. How much aptitude or facility does the 
~ DLS final grade. only Pattern Matdisngstudent have (or this kind of work? and Rotated Blocks demoost rated significant

F. How resourceful Is the student when validity. Neither opera tional selection test cone-
something new comes up or something out Wed with laboratory ratings, but the GEN Al w
of ordinary occurs? valid for prediction of final grades. E~p4w”4$ons

G. Considering all the factors already rated, l’~r the lack of validIty of the Chalk Cmiii. Test
how acceptable is ~ . ~~~~~ 

were sou*t. The effect of pre-ecroasing w
(his/her sil around ability to do the job)? partially tested by comparing laborato ry rating s of

those passing the Chalk Carving Test with rating s
of those not taking the test. If the selection test Is
valid , those not screened should perform less wall

1. Unsat Isfactory - Dismissed from the on the crite rion. Virtually no difference w found
training program~ between laboratory rating s of these two groups.

2. Poor - Deficient in many areas. ThC dCV1S of subjectivity In scoring the Chalk
Carving Test was examined. Pieces of chalk for 55

3. Below Average - Work usually meets airmen tested at l as-I AFB~ Texas, wer e sent
acceptable standards, to tire Scho(~ of Health Care Sciences at Sheppard

4. Average - Work is of acceptable quality. 4~1L Texas, for Independent scoring by qualified
raters. The correlation between the two sets of5. Above Average - Work Is of acceptable 
~~es ---• ~~~~ .28. ThIs Indicates that low fnter~quality and occasionally demonstrates a 

~~~ rater reliability may account for the lack ofdegree of proficiency. validity In this study for the Chalk Carving Test. in
6. Very Good - Performance Is usualy of high comparison, test-retest reliabilities obtained for

quality, perceptual tests as reported elsewhere (Giinn,
7. Excellent - Unusually proficient in his/her Tupes , & Alley, 1970) ranged from .90 for Block

Counting to .73 for Point Distance.
Validities of available predictors for sample 2

are also shown in Table 4. The results for the
Laboratory, Brooks AFB, Texas. Theis data were perceptual tests were somewhat better, but due to
not available for the last DLS dan since they were the smaller sample size, only two experimental
requested prior to Its graduation date. Data for tests correlated significantly with laboratory
some students were not available in technical ratIngs The GEN Al was valid for prediction of
training and/or PACE files. Final grades and GEN final

Al scores were available (In common) for 95 Predictor validIties for combined samples are
subject s. presented in Table 5. Four of the perceptual tests

correlated significantly with laborato ry ratings ,
Statistical Methods and three of them correlated significantly with

A principal components factor analysis was ~~~ v~~~ The GEN Al was again valid with final
accomplished for the predictor variables. Multiple grades as the crite rion, but not with laboratory

grades. 7
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im ~~~.s _ _ _ _ _ _ _ _ _ _

_____ s_I Il—p— a
P. 1411$, N N N N

Block Countin~ 79 .15 58 .32’ 62 -.10 33 .26
Polnt Distance 79 .09 58 3~~

. 62 - .01 33 -.09
Pattern MatchIng 79 .14 58 .20 62 .36” 33 .27
Rotated Blocks 79 .22° 58 .24 62 42” 33
Design 79 .20 58 .22 62 .20 33 .23
Mssk bl.khrg 79 .10 .. .. 62 —.19
Png Plschrg SI —.02 .. .. 38 — 10
PegTumthg Si .27’ .. .. 38 -.14
Chalk Carvhrg 54 —.12 .. .. 48 .17
General Aptitude index 6* .10 33 .21 62 .42” 33 .47”

‘S ~~~if kaat a .05 ia,si.
~~Sl nIflcant st .O1 IsvsL

T.bk S. V~~dlSIss for C. bIn d tar’~~ .1 DLI Students

_ _ _ _ _ _  
R~~ S.s s

N V 11te N Vildily

Block Counthig 137 .22” 95 .14
PoInt Dietatce 137 .21° 95
Pattern Matching 137 .15 95 .23’
Rotated Blocks 137 .21’ 95 .28”
Designs 137 .20’ 95 fl’
General Aptitude Index 101 .18 95 .44”

9lpelficant at .03 lavcL
00Stp~~cant at .01 laud .

A multiple correlation (K) war computed based Because any DLS screening test would be used
on afl five perceptual tests (see Table 6). The K In conjunction with the GEN Al, multiple Ri
was significant with both laboratory ratingi and based on the Perceptual Composite and GEN Al
final grades as criteria. Multiple Ri were then were computed. The Ri with laboratory ratings
computed using the four moat valId perceptual and final grades were .36 and .49, respectively. For
tests. The R with laboratory ratIngs remained at both criteria , the addition of the Pbrceptual
.35, and the R with final grades dropped LnsIgnlfl• Composite represented a significant Increase over
cantly from .36 to .35. A composite w formed that obtained with the GEN Al as sole predictor.
(based on these four tests) in which Block For the limited data available (N 51), when the
Counting and Designs were unit-weighted. Point Peg Turn ing dexterit y test was added to the
Distance was double-weighted, and Rotated Blocki Perceptual Composite, a multiple K of .44 with
was triple-weighted. These weights were chosen as laborator y ratIngs was obtained. This represents a
approxima tions to the raw score regression significant increase In prediction. However, this
weights. Thls Perceptual Composite had significant test , which is considered a measure of finger
validities of .32 wIth laboratory ratin gs and .24 dexter ity, abates several of the disadvantages of
with final grades. A drop in validity is expected the Chalk Carving Test. The apparatus Is somewhat
when compared to the multiple R, because of the expensive and requires a room whir tables for
simple weighting system. administration. In addition, it must be scored at

8
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T.bk~~ M.kI,ls Cw~~~± (Ri) of C~~of Tests for I’i-~~ ti-n of DLI CdS.4,

_ _ _ _  
R~~

P;—_~~~., ~~~~~~~ a

Five Perceptual Teats $37 .35” 95 .36’
Pour Perceptual Tests” 137 35ea ~5 35’
Three Dexterity Teds SI .30 43 .22
Perceptual CcmPolteb 137 .32” 95 .24’
Perceptual Composite and Peg TurnIng 51 44’ 43 .26
Perceptual Compost, and GEN Al 95 .36” 95 49”

‘Does nor laclud.. Pagiarn Ma ’4,ia1
bc,.,0..,1 of Ileck Cov lag + 2 iPsiar D~~aacs • 3’ *otatad Block.

+ Dsilps . Co.ffic isass ase ~.pk coneie~’—
as .05 ls,sI.

“SI i*fks.s at .01 le,sL

once by the examlnen, and the scoring cannot be or w~~~ actoqy. Grouped frequency ~~~thutioes
verified later. Unlike the Perceptual Composite, of these variables are p,~a,aM,d in Table 7.
the Peg Turning test did not make a significant Twenty-tw o or 16.1% of th. students bad
contribution to prediction of DLS final grades. Pe,csptual Composite scores of lies th 150.

Correlational analyses Indicate the degree of flre1 averw laboratory rat ing war 42.9 compar ed
relatlonabip of two or more variables over ~ to 51.5 for those with ~~ceptuel Composite. of
entire range of scores and asesme multlvariate ISO or higher. Pine or 40.9% o(ths 22 bad Inborn.
normal distributions. The utility of a screening tofl’ ratin. of lees than 40 (1 SD below the
Instrument, however, is often determined by the mean). and an additional 18.2% had laboratory
relatlondrip of low predictor scores to criterion ratings of 40-44. Of those whir Fbscsvtual
performance. In this instance, a cutoff score on Composites of ISO or more, ~~y 9.6% had
the fr ceptual Composite was sought below which laboratory ratings below 40. The a~~i
laboratory performance would likely be marginal Composite score for the 19 stridssrts whir labor s.

tory ratings below 40 war 158.1.

Table 7. Compsd.o. of Laboratory Ratings and FL1..ptr.d Co.ps e Scorns

Lab ftatkss’ ~~~s s e c..p m .
PC laugs N Mus a CuMUL N % LO h ugs N Ness CU.at. N %

240 & more 7 54.1 137 100.0 6S&more 10 200.8 137 100.0
230—239 3 50.7 130 94.9 60—64 14 198.9 127 92.7
flO—229 5 50.8 127 92.7 55—59 20 192.3 113 82.5
210—219 4 52.5 122 89.1 50—54 33 183.1 93 67.9
200—209 21 55.0 118 86.1 45—49 18 170.8 60 43.8
190— 199 21 50.7 97 70.8 40—44 23 180.5 42 30.7
180— 189 14 53.8 76 55.5 35—39 13 154.5 19 13.9
170— 179 14 48.5 62 45.3 34 & less 6 166.0 6 4.4
160— 169 18 51.1 48 35.0
150— 159 8 44.8 30 21.9
140—149 5 42.2 22 16.1
130—139 7 41.7 17 12.4
129&iess 10 44.1 10 7.3

Total 137 50.1 Total 137 181.8

‘Conarted so T-.cores.

9

-



-~~~~~~~

IV. CONCLLISIOPO prediction of laboratory rat ings, this apparatus test
AND R ECOMME NDATIONS presents cost and test admmstraticn problems

which make Its use lets attractive. In contrast , the
The Chalk Carv ing Test presently used in use of the Perceptu al Composite in place of the

screening prospective DES students did not c~.ulk Carving Test would reduce test ~~~~~~
dern~nstrste significant validity with laboratory litration time about 15% . test scoring time at least
ratings or final grades. This lack of relationship 

~~~~~~
, and test material costs would also be

seems partly due to the sO meWhat 5~h~ectlve reduced. In addition, this study indicates that DLS
scoring as reflected by a low internter reliability t raining attrition should be lowered somewhat
(r .28). Several of the experimentally admin- througir utilization of the Perceptual Composite.
Istered perceptual tests and a finge r dexterity test
(Peg Turning) did correLate significantly with It is recommended that the Perceptual Corn-
laboratory ratings. A few perceptual ~~~ 

posite be Instituted as a screening instru ment in

were valid for predicting DES fInal ~~~~~ 
Place of the Chalk Carving Test for selection of
ai rmen for DES t rainin g. A cutoff score of 150

The General Aptitude Index which Is used for appea rs to be the most efflcisnt minimum req uire .
academic screening of DES candidates was sigrslfl. ment for selection on this test.
can dy related to Anal grades (r .44), but was not
substantially related to laborator y ratings. A Due to the va lidity of the Peg Tu rning test for
composite , b ased on four perceptual tests , the limited sample even this test , It is recom-
appea red able to screen out about one-half of the mended that additional DES studen ts be
1S% of students with the lowest performance In administered Peg Turning and also rated on labor s
DES course Laboratory work . Of the 13.9% with tory perform ance. Then, if Peg Turn ing continues
the lowest laboratory ratings, 47.4% were • to demonstrate useful valid ity, It could be adde d
among the 16.1% wIth the lowest Perceptual to the Perceptual Composite or replace one of the
Composite scores. While the Peg Turning test four subte sts for operatIonal administration In a
appeared to make an independent contribution to centralized location.
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APPENDIX A: SUPPLEMENTAL STATISTiCS

Prior to collection of criterion data, factor analysis of the expe rimental tests was
accomplished using sample 1 data. Three factors resulte d which accounted for 57.4% of
the total variance after the mat rix was rotated . Table Al shows the tests loading the
highest on each factor (only loadings of .3 or more are given). Factor 1 Is desdy
perceptual In nature, as Rotated Blocks, Designs, Block Counting, and Pattern Matching
all had loadings of greater than .7. Factor 2 appea rs to be dexter ity . Peg Turning and Peg
Placing both had loadings of greater than .7 on this factor. Factor 3 was Labeled length
estimation because Poin t Distance had by far the highest value on this factor. Somewhat
surprisingly, the Chalk Carvi ng Test was not high on the dexterity factor. All three facto rs
seemed to have some relevance to the DES course. All of the tests loaded highly on at
least one factor.

Table Al. Results of Factor Analysis of Predictors

F.st or

ysIt 1 1 3

Block CountIng .75 *
Point Distance
Pattern MatchIng .74
Rotated Blocks .79
Designs .76
Chalk Carving .48
Mark MakIng .57
Peg Placing .71 .42
Peg Turn Ing .78
Percent of Total Variance 27.3 16.8 13.4

3Only loadings of .3 or more are listed.

Table A2. Means and Standard Deviations for DES Samples

SsmpIs I SampiS I

Msa ,ur, N Mun SD N Mi.,, 50

mock Count Ing 114 26.11 11.39 58 29.24 9.53
Point Distance 114 27.25 9.26 58 26.64 10.38
Patte rn MatchIng 114 27.26 5.99 58 23.24 7.30
Rotated Blocks 114 7.80 5.13 58 5.03 4.45
Designs 114 65.54 10.55 58 69.8k 6.19
Mark Making 114 46.17 6.14
Peg Placing 84 88.54 8.53 - -Peg Turning 84 92.30 9.6 1 - .
Chalk CarvIng 89 11.40 4.15 .. .. - .
General Aptitude Index 68 70.50 9.00 33 74.39 12.55
Lab Rating 79 31.71 7.14 58 28.06 7.75
Final Grade 62 80.66 6.04 33 80.91 6.12
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Tabk A3. Pesactor bk oomlst~o~s fot CoabI d DLS S~~pI.

PM PM II DI MM ~~ Pt CC Si

IO COUUthII 26’ 24 18 32 25 35 12 —10 18
Polnt Dlstance 06 04 12 10 09 09 J2 00
Pattem Matching 62 14 11 07 —11 06 11
Ri*ated Blocks 12 06 -06 -04 -06 02
DesIgns 26 12 —16 05 08
Maik Maklng 21 03 03 —07
PegFladeg 37 23 07
Psg 1Uakig 12 02
a~ k CanIng 21
General Aptitude Index

1D.ckueb h.vs bun osnkssd.

*U.*. GOVERNMU4T PaINTING orrica 15fl—fl1.1~J?3

12

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ -



Np AD—AON8 120 AIR FORCE HUMAN RESOq.MCES LAB BROOKS AFB TEX 
-.  

F/G 5/9
SCREENING TEST BATTERY FOR DENTAL LABORATORY SPECIALIST COIJRSU—ETC(U)I OCT 77 .J .1 MATHEWS. H E JENSEN

I UNCLAS5IFIED AflL—TR—77—53
END

U ________________ Dr ic 

p



— 
-. - 

- 
— -

~

SUPPLEMENTA~~S

I,

i-i S

II

p.

‘S

INFORMATION
5

’ 

5



SIlt t I~lU I l i t  M~~\ H I s1)t I~I I ~ I %I4I~U% I ( b I~
IIr,M.L— ~.Ir  I air. ,’ I1.~— . I. -

F. rralj

I ir~ I

%,i t i i ur I iii.

~l I iH l—I ’U—7f i—H7 ( ~I —  ~iE~7 ~~~~~~~ J. ii— . 1, ~ rusa aI “a r ’. •~ .. au. , . . ,l ~j . i. iaaaI. lhiti. a
l).’%aIaiJIiIia.iIi I ~~~~ %H I .., — 

-
, ‘. .a.i.l ~i

~IIIl{ l. — I I { — , , — .!H ( t1). ~‘.l~II ~~~~~~~ Ii ,su , ia~r ~ j i,iiaaa,uti ul .i I’—’ .rI•uali ,, I.at , l .r .  .-~aiu~ I 1.-.. I1.tiar’ .

4 ’ ._A0~
g ~~~~ ~F I i H i . — ’i’H— 7— .~3 I \ I~— tItIfl I ~II) ~lj iI,a~~— “,-r. .’aa ,, i~ I,.’ Hj iu.a ’ .  I.., lIa’iitj l I ..I,.,,..u,.a

~~,Pi.. .s i .—i I .i , Iur— .- I I .’ . . i. .t a a i . i i  .i,saI \ JIIII.Iii.,ii

~IliKI.—i ’ H—77—7l  I SI). %l) ,I 4H~2I ~lj iI,, ’.q ’. t, i j l ’ .— ,.  ~IiIiIuieIi. l . — t  lair “ . l u a u  1,1 ~4 i4’ a I . .  I..
iii, I~jaIi.i I u i i I i i ) i u i t u u u  ,Si , . .u i.  “.ii.i I’. — a .  ~~~i’ iii,

I .1) 111 ‘r . Ii. .. , I,, 1,au ,, -ait .ei.,i “a .e I., i.ii,uu,s

~ ilIfl — ’I’R—7 H—lf l  I ‘~I)..tl)~H Il~ 7) Ih~”..iit~ Supp i~ Rat.’ and F,e1i,il,i.r,,i,,s l u u % , ’ is i,,r’ . ..t ~u t I a.r. .

I:ssli~ta’aI I’.~r—,.,,, ia~l: ‘a. ‘ ia .uual i . i ’ i . ’..ii .. ~t.wi.’l .,l it,.

u.n anal flr ;i•sit suia ‘~I.,tLri. lii. u . a 1 u a . t la u
~~:

Fur,,- I...’. .‘I I .u,i’-Ira inl—

~I IIIII. — ’ l’R — 78—7 I ( %I )— ~il(i1a I.T’ l) l .’...•~ (.l,araa’trr i.tie -. api ~ir Fur. .• ~a a a —— u.n .
I’) I,, Jiinr Ifl..

~F I I l U . — ’fR—7 8.H.~ (~~l)— ~uf~3 ~~~ ~IaiIia•’.~— I’ra eiiai ,a. ,i au Re aai,ii~ t. r ,uaIa I .‘‘ a. ’ I— ..i “~i ’ t a .  l . i

a ant’ . Iran,. ~r,nrd ~e• ra.ira~’. “a an .,i,.,,, .,I ~~.iuIiaaIa Kj t .
i.• r~ I ~~ .“. tB)

U liI{I.— l’R—~’l— .!’~ I ~l) — ~ U78 127) lia ,usIri~ I’ra’ — F,ili—t. ,,. nu I’ers,.ii.J..Ia ~Iat. Ii “~ — i, ,,

~FIf f l~ —TR—7 ’l—83 I t 1 —  t~~~l i’~fl ~~~~~~~ R,’v ,,r— i’.,’ I r,’a~a— i , n~ ~~s — I u i t i  liar I’.~~— ..ua- J . . t  “al ui

I liii ’ I,, th an ,, I uug ,rol,le’,,i— •.,,aauti ii i,’rvai ~ ii Ii tS”. ‘%R F’ur.., — i . Ii. a nil 7. ,.s’rv.’,uI Ii~ —l ‘ a .rc’ — ,irr,’. i’d r
Ili.’—e ia”.i Iii, a t. — ira’ p a, ,•rrair. ~ liii,’ tin’ r,’Iativ, raiiki.ig iii u tah ’. sai p lal— h~ t hrir ~M’ re a .aat i la .  — ‘ au r a — ‘.a..a , iIai at

I.’’ alI. ’a’ i. ai I,, iii,’ iaiunii..iig a r ra , r— . iI,.’j r aIa—eel , ui , —a ura- ‘aalue .. a.’. ..hi I,a eiiIi.’na’,,i . l l,i’na’fe,r.’ . ii,’— . i ,~~a ; u

1 i 1 i — i i i ’ . ri-1ai irte’ei  iii iii. .usha j . ’ a-i  ii-i’l,,,..’~,I ri pHinl’. aheaa. ,~ are’ a’rrnn.’a,II—: e,iIe, r I’. pi’ . Iii aIi. ,I% ‘I’S III

P r.’1e,rI ‘a’. Inc-li i i— ’ ’  ~~~~ ‘a.II h.e~
na a’ 111 iI,~ — . , , , , • — —In,,,l,I Ii,’ •iuia ’ r~a na ’ ta ’ i i a.’.ritt) ratuls i. ,. .

\ ~\I .~~ I;, I\\ . ‘I’,., Iin ia’al l) ir,’a t,,r
~1a aa p .aa ~’.rr . ,uiu l  I ’.’r —uai , n ’l  I )i’. 1.11.11

_ _ _ _ _  — . , .  .~~—


