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INT:;;{ODUC'i'ION 

Visual acuity co.n be defined as "clearness of vision (especially 

form vision) which depends on the sharpnesc of the retinal focus , 

the sensitivity of the nervo'.ls elements and the interpretative faculty 

of the brain . •• 1 Assuming that the neuroloeical clements of the visual 

syste~ are normal and no pathology existc , ~any thincs can still in-

f~ence the visual acuity by changing the sharpness of the retinal 

image as it is focused on the back of the eye . The most obvious con-

dition influencing the clarity of the retinal image would be an uncor-

rected refractive error . Ho~evor other less obvious conditions can 

also influence the image . These include room illumination, retinal 
' 

t.': • t 

adapti-on to light, background illumination and color vision . Just as 

there are many ~ays of testing for ~cuity . Because the effect certain 

variables have on visual acuity can be nubtlP , different testing pro-

cedecrs may have to be used inGtcad of the ;;nell en visual acuity. 
#~.., 

~ne variable that may influence acuity is'now very popular fad of 

placing tints or lens coatings on ophthalmic lenses for full ti:ne and 

multi- purpose uses . Kost times , a tinted lens is given for its cosmetic 

appeal \':i thout re{;ard as to ho·;/ that tint may change the visual envir-

Qnment of the person v:earinc; it . By reducing the illuminatj.on entering 

the eye ~ith a tinted lens, could acuity problems arise as a person 

performs daily tasks? Docs a cosmetic tint or a sunglass type tint , 

even affect vi sual pnr formancc at all? Obviously any affect a tint may 

have ~ill not be dra~atic enough to show up on tests such as Snellen 

acuity . ~hat if instead of Snellen , a test nas used where i denification 

of a tar~et depended only on the subtcnse of the visual an~le and is not 

'!J 
affect~ by surroundinG objects or clues . 3uch a test nould depend 
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angular acui ty only . Since this test ~oulJ be able to pick up s~all 

changes in acuity level s, ·:.till tints affect thiE{acui ty test 'l 
I 

~quipment and Sub j ects 

~o measure minimum angle of rccolution , a checkerboard pattern was 

choosen as the target . The acual target ~as a slide of the checker-

board pattern imaGed on a ~all by a projection. The projector was cap-

able of changing 8agnification of a targat so that a single size target 

would produce various ~nellon letter a cuities as the size image changed. 

The checkerboard pattern was desiEned so that each squar e had a pro jected 

i~age size that corres?onded to a 20/20 Snellen l etter when the project ors 

magnification WQS set on l . Ox at a distance of 10ft . The overall size 

of the pattern imace was 4 . 1 c~ . 

' Four different tints vere using in this cxporienent . They were a 
I 

Bro\·:n tint ·•ii th a transmi ttion of 70:·~ , a photor;rey extra lens, trans-
=s 

mittion 80~~. unbleac!'J.ed , 6;.::. U. V. bleached. , a Green tint , 35?~ transmi t-tion 
,.-

and a Grey lens co·:; transrnj_t-tion . These tints ;!ere combi ned with 3 

1~odac ';'!rattail neutral density filters of 0 . 6 , 1. 0 , and 2 . 0 N. D. 

Thirteen subjects were used in the cxperifment . They range~ in 

age from 18 to 39 ~ Al l had acuity of 20/20 or bet ter unaided or corrected 

~ith lonscG to thut point. Thore were 5 fenales and G males. None of the 

subjects had any pathological conditions or field defects at the time 

of testinc . 

zroccdure 

T~o different procedures ~ere used to obtain tho minimu~ angle of 

rcsolub.on . 'l'he four different tints '::oro used and alSo a trial done 

~ithout any tints . ~ach person ~as asked to lool: through each tint 

(or no tint) uhilo the other eye ~ao covered uith a black occluder . The 



-

subject ·::as asi.>:cc' to usc tho eye he tlloucht had ~ best vision or the 

eye he used most in & ~onocul&r situation. ~he sequence of each person 

tested •·;as first no tj_nt , then :'·'.10togrey , Bro·.m, Green and lastly Grey . 

~ach person wac allo~ed approx. 1 ~Ln . to adapt to the lens . This len s 

sequence was ?erformed ~ith each neutral rtensity fi l ter as a combination 

in the follo· ... in.:; orcer o . o 1 •• D., 0 . 6 l: . J . , 1 . 0 ll . D. and z.o n . D. '.rhe 

conpletc ccquencc ·::as per :orucd once in full roo:a illu:·Jination and again 

Y:i th all roo:,1 lights turnecl off . ('rhe :yhotot;rcy lens \'iD.S exposed 10 

mins . to U. V. H;;hts be forei t ·.:ac uoerl in the 11 daylight" test and the 

lens ·"as all.o·:tc<( to lie;hten 1 hvur '..lcfore i tc uno in t he "darknc:.;s" 

test . ) 

?cnt ./1 - ·.,as perfor1:1ed by all 13 pooplc . ':'hey \':ere as:ced to view 

the checkerboard pattern usin~ tl1D full lens and neutral density sequenc e 

in both "dayli9ht" and "dm•ltnos::;'' condit i ono . \'li th the Drojector distance 

and tarcr.t size rc:-:Jaining conGtant ( ;o ft . anrl 4 . 1 c~,l respectlvely) tho 

cubjnct ··;ar; c..c~~(';J to slo•::l::' ·.:al·~ to·::a.cds the tarcct startin; f_~o~,l a 

distance ~here no pattern could be dictln:uiohcd and to stop ~hun he 

c ould first recoGnize a checkerboard pattern . This distance ~as measured 

and the visu<J.l an(;l c it represented computed . 

Test :•2 - ·::as C.onc by 6 subjects a::;ain using tho .tull tint and 

filter sequence end liGhtlnG con~itio~s . They ~ere as~ed to sit at the 

sa:uc dista:1ce ~ro.J the tarr;ct ac the projector ( 10 ft . ) .(eepinc; the 

d ista:1ce constant the su'Jjcct •:·e.s 3.s:~er! to vary the magnification of the 

i~agc 9attern until it could be just recoEnised as a checkerboard. As 

bcforc , thc person started frau a point ~hr.rc the pattern ~as unrecognizable . 

A scale ·::ac placed. along the movable mncnification control knob. O::ach 

value corrcsponde'l to c. ccrtcin size tar_set . S:hc visual angle \.as also 

co:·:putcd. 



In addi ttion one subject ···un asked to perform each trial of each 

test 10 tines to establish the r eliability of individual responses. 

These responces ~ere not inclu~ed in tho overall data. 

~:SSULTS 

As expected there ~ere alot of differences bet~een individual 

responces . The st::mdard. dcvie,tion for ".l'er-;t :::1 ranged f r om . 160 S . D. 

·::ith no tint anc no filter in " d..:.ylit;ht '' to 1. lr7I• S . D. ·:;ith a green 

tint , 1 . 0 I'! . D. in daylight . lor 'l'cst :12 rosponces ranged bet•:!een . 004 S . D. 

r;ith a Green ti11t , 0 . 6 N.D. in ''darkness" to . G46 '.'li t h a Grey tint 

i . 0 N. D. in "dayl.ic;ht . •• 'l'cst .:·3 (the cor.:bine.tion· of 1Joth tests) results 

rane;ed from • i 3 i S • .J . , .. i th no ·;ints and no filters in "daylight" to 

1. 531 S. D. •::ith a Grey tint, 1 . 0 :~ . 0 . in "daylight" . The aver<:q:;e of J 

all the standard deviations arc for ,,:1 - . 460 s • .v., for 1;'2 - . 126 S . D. 

and .. "3 - . 416 J . :i) . It ·::auld appear that the conditions i n test }t 

promoted ~ore ~niforn data bctne~n the Gubjects tested . (See charts for 

sta~d~rd deviation~ scores) 

::venthough tl:cre Y:as a ·::ide ranee in data between the subjects 

tested , r;hcn 1 person '.U:.s acl-.cd to s~1o ·:; repeatability of individual 

findinc;s , tho standard d.evl;-.tlon \·.ere lo· .. r:ith un averaGe of . 01+) S . D. 

in teGt .i-:1 an<~ . 019 S . D. in teet 

consist.:mt (aLa. 

' '? ..... . 

fro~ each subject shouldn ' t interfe~~ith the end results , because 

individual rnsults are repeatable . The variation simply sho~c that 

ti1e ti!lts , fi l.te:'s a:1d ligl1ti~1G conditions affected each subject 

r:i f fcre!l tly . 

Co~parinc tho ~o2ns of tho various tints , in all cases the means 



for teet ;;'2 Gore lo·: .. or than tc;Gt ./1 'Wans . 'l'hc mcnns of tlto combination 

(tes t ::'3 ) normally \'/ere si;,1ilar to tent ,;·1 but a l ways l ower . This may 

r e l a t e t o t he more consistant scor<~G obtained in test }2 . Also , t he mean 

s cores f or the trial s were lo·i;or in 11 t1ar!.:ncss11 condi t1ons . It may 

have been because tho contrast between tlte checkerboard light and dark 

squares was 1 o;S in 11 d.ayli c;ht 11 concli t.ionG '.'.'hi l e it \'las 27 . 7% in 11darkness11 

conditions . 

To finally nnm·:er the questJ.on, 11 Jit1
. the tints tect ecl cicnificantl y 

reduce the subject ' s ability to resolve the checker board pattern? 11 

t he data must be looked at in a diffcrr~t manner. If the tints had no 

effect on the mtbjects the difference between the scores found. using no 

tints vs . any t i nt i n the t rials should be equal to zero , allo~ing for 

differences f ue to nor~al variations . To compare the di fferen ces bet ween 

no tint and usinG a t int , a Z s core ~ns found for all trials ( see char t ) 

After arrivinG &t the ~ score for citu~tions , the question is then how 

much of the score is due to normal variation . Two percentage error 

s cor es were choosen 95~ and 99~ . These scores have a value which means 

that f or any Z score the differenc9r~m.st be greater t han their set value 

or t he cause of the difference is only due t o normal variation . The 95% 

and 99% s cores ~ean that this situation would apply to 95 cases out of 100 

and 99 car;cs out oi' 100 . If tlJc Z scorer:; found f or any trj_aJ. 1·ms 13reater 

than the percontace er ror value , the 

differ ence could not be blamed only on 11ormal variation . The di f feren ce 

in Z s cor es ~auld mean the difference i~ the affect of t int vs . no t int 

wouln llil.t be zero . 'rherefore the tint had affected t he measured acui ty 

and it interfered ~ith the subjects ability to resolve the target . 

I f the 95;'', error value is used only the trial test 6 score comparing 

no tint to the bro·.m tint \':ith no filter in 11 daylight 11 can be explained 

a~·iay by normal variations . 1\.ll other compo.risfons showed t hat the tints 
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did r educe the subjects ability to re f~olvc the tarcet . If the 99% 

e r ror value is used 6 out of 28 comparisions could be the r esult of normal 

variations . The 6 cases were mostly tbose tints with l arge t~ans­

miftion percentages . By fc~r the raajority of the cases suggect that 

a tint will i ncrea se the minimu~ anGle ::eeded to first recognize a 

target , thereby suggostine an interference ~ith visual performance . 

Conclusion 

As first stated in the introduction, there are many thi ngs that can 

inter fen? with vision and visual performance . Some like a tint may 

not cause a great deficiency uhen compared to other visual problems 

s uch as an uncorr ected refractive error but the reduc tion still exis ts. 

As noted by the differences in Z scores different tints will a f fe c t 

visual performance t o a lesser or e;reate r degree . For the most part 

tho su~class llnto (Green and Grey ) ~ill r educed visual performance the 

greatest . T10 Photop·ey and Dro·::n tints also v1ill reduce the performance 

::'lore often tha~ not even using t:1e 99~: error value . 

As noted in t~~s study , t here is n ~ide varia tion between individuals 

in how the tints and liGhti.ng conditions affected their performance level . 

Jf it '::oul d bo impossible to lrno·;; which people may be hurt in their 

viGual perfvr:J<:u:ce by a t i nt and t he type and amount of transmitlti on 

loss ~ould be necessary for this r eduction tobhov up~ Because every 

~erson is expo8cd to hundreds of different lighting condit ions and 

a cuity tasks , this further complic~tes det ermining when a tint may be 

har mf ul . A prac t itioner ~ust then use common sense in giving his O. K. 

to a patient ~antinc a tint especial ly if that tint is to be worn on a 

full time basic .. 



Minimum Angles of Resolution 

Means and Standard Deviations 

0.0 N .. D. CLEAR PHOTO f·,.((.) !fl': Gl~~~:L·T GlEY 

SubjectfJ 
(I_,) (D) (l,) (D) ( L) ( J) (L) ( .t)) ( L) (D) 

1 .L~53 -453 • 43L;. . 479 .528 . 50:J . 630 . 525 . 766 . 541 
2 . 826 . 833 . 39:1 . 96j . 318 • 8L~ 1 . 916 . 3o9 . 925 . 898 
3 . 994 . 963 1 . 051 1. 005 1.075 1 . 051 1.340 1 . 284 1.541 1 . 1~68 
4 . 872 . 872 . 881 . 898 . •331 . 872 1.023 . 984 1.028 1.005 
5 . 541 -550 . 574 . :;60 ·. 560 • .)60 . 612 .593 . 638 . 597 
6 • 711 . 81 1 . 717 . 833 . 717 . 311 . 872 .973 . 925 . 994 
7 . 528 . 541 .505 . 532 . 525 .5:;0 . 665 . 574 . 665 . 589 
8 • 711 . 818 .- 723 .841 .740 . 818 . 856 • 981~ . 881 1 .. 005 
9 . 604 . L~ 79 . 621 . 528 • 651 . 525 . 690 . 550 . 701 . 578 
10 . 617 . 589 • 593 . 625 507 • J::; . 621 . 656 . 670 • 711 .685 
1 1 • 651 . 661 .. 665 . 633 . 630 . 670 . 701 . 723 • 711 . 766 
12 . 898 . 560 • 991:- . 701 . 973 . 777 • 984. . 833 . 984 1 • l 14 
13 . zo6 . 6z2 . zo6 . 661 .z 11 . 672 · 272 . zoo . 7~!± ·222 

TOTAL ( 1 ) 
f.1ean . 701 . 680 • 72l~ . ?13 . ?27 . 714 . 329 . 791 . SG2 . 849 

SD . 160 . 162 • 1 31 1. ?70 . 170 • 161, . 201. . 224 • 2Lt 1 . 268 
'..__.... 1 . 718 . 680 .69 ~1 6<'0 • uu • 71 1 . 69~ . ?26 . 695 nf_ -· 

o (i.J;.J . 695 
2 . 650 . 628 . 658 . 64~ • 61!-) . 665 . 650 . 665 . 665 . 680 
3 . ?18 . 630 . 695 . 638 • 711 . 695 . 726 . 695 .763 . 695 
4 . 688 .733 . 695 .6Jo . 633 . 680 .728 . 733 -7~6 . 733 
5 . 726 . 695 . ?41 . 658 

,.., ,,.. -, 
• ( 0.) . 665 . ?82 .'?1 1 . 804 . 763 

6 . 680 . 628 · 226 . 625 . 726 . 630 ·221 . 622 . 816 -226 
'l'O'rAL (2) 

~·lean . 697 . 674 . 702 . 667 . 707 . 681 .729 . 699 .?61 • 711 
SD . 029 .041 . 029 . 025 . OitO . 01 Lf .047 .022 . 053 .036 

ro'rAL (3) 
J.:ean . 700 . 678 . 717 . 698 • 721 . ?03 . 797 . 762 . 830 . 807 

SD . 1)1 • 13l~ . ij') • 1it6 • 1 41 • 1 j:J .1 75 • i 89 . 205 . 228 . 



CL:GAR ?HOTO B::i0 1·ar GR::.:.2l'I GREY 
0.6 (L) (D) (L) (D) {I.) (D) (L) (D) (!J) ( D) 

1 . 984 .973 1 • 1 ll~ 1. 038 1 • 1 01 . 934 1. 267 . 934 1. 380 1. 250 
2 . 984 1. 005 1.039 1 . 01 G 1.063 1 .. 023 1 . 250 1 • 101 1 .401 1 . 250 
3 1 • Lr91 1 • 491 1 . 651 1 • 5Lr 1 1 . 516 1 . 541 2. 054 i . 926 2. 201 2. 010 
4 . 944- . 925 1. 005 . 934 .953 . 934 1 . 156 . 984 1 • 171 1 . 016 
5 • 93L~ . 889 · 934 . 889 .925 . 907 1.744 1 . 321 2.1 01 1, 541 
6 1 . 128 1 . 028 1. 142 1 . 016 1 • 11~2 1e028 1. 340 1. 250 1 .5J 6 1. 302 
7 . 764 .740 . 784 . 766 • 8lr 1 . ?66 . 984 . 86Lr 1. 028 . 872 
8 1 . 028 1 . 039 1 • 142 1. 142 1. 156 1.075 1 .. 302 1 .233 1 . 321 1.321 
9 . 766 • 511 • 811 .532 .326 . 532 . 907 .617 1. 051 . 585 
10 . ?06 .717 .. 706 . 685 • 73Lt • 711 . 752 . 766 . 804 . 790 
11 . 717 . 680 .?58 . 690 • 3Lr 1 . 701 .856 . 701 .. 881 . 717 
12 . 804 .746 . 833 -797 . 811 . 790 . 856 .872 . 872 . 907 
13 . 8,26 . 688 - . 717 . 832 · 222 · 221 1 .016 . 8,2.2 1 • 1 :26 · 25...2 

TOTAL ( i ) 
i1ean . 931 . 896 . 972 . 918 . 974 . 890 1 • 191 1. 035 1. 299 1 • 1 16 

SD . 212 . 239 . zoo . 250 . 21G . 257 . 373 . 345 . 437 . 385 

,..._.... 1 . 703 . 726 . 714 .718 . 342 . 7.33 1 . 109 . 741 1. 170 .763 
2 . 695 . 653 . 703 . 630 . 695 • 71 i . 718 • 7L~0 • 741 . 782 
5 . 726 .620 . 71.:-1 . 6}5 . 77i . 633 .793 • 711 . 827 . 763 
q . 374 . 733 • 9L!.O . 763 -996 .771 1 . 139 . 8Lj.2 1 .297 . 874 
3 .703 . 726 • 7Lf 1 .718 .842 • 7?·3 1 .1 09 • 741 1. 170 .. 763 
4 . 69c:i .ZY~ . 21~ .226 

TOTAL (2) 
. 221 . 226 • 221 . 26~ 1R.o6~ ·226 

r:.ean . 733 . 699 . ?64 .708 . 820 . 727 .965 . ?58 1 . OL~5 • 784-
SD . 070 . 048 . 089 . Otr) . 1 02 .027 • 181 . 001+ . 217 .OLJ-5 

'fOTAL (3) 
¥ean . %9 . 834- .906 . S:J2 . 925 . 839 1. 120 • 9LJ-7 1. 157 1 .o 11 

SD . 201 . 21 () .239 . 229 . 200 .224 .337 . 312 . 466 . 353 



1 . o CL~A~ :'HOTO 3JO',. GR~~!I G.i1..!.Y 
(L) (D) (L) (D) C) (!)) (L) (D) (L ) ( D) 

l 1 . 926 1 . 926 2. 255 1 • 51 G 1 . ~~ 1 G 1. 778 2 •'r93 2. 25.5 2. 493 2. 311 
2 1 • 71 2 1. 622 1 . 313 1. 773 1. 31 j 1. 7713 2.1 50 1. 926 2. 255 2. 010 
3 2 . 838 2. 718 2. 718 2. 56? 2. 883 2. GOO 6. 57'1 4. 196 7. 078 4. 61Lt 
lt 1 . 68 1 1.567 1 .681 1 . 567 1. 622 l . ;A1 2. 101 1 . 849 2. 201 1 . 426 
5 1. 926 1. 774 1 . 926 1. 313 1. 926 1 . 712 j . 299 2. 981 ) . 848 3. 299 
6 1. 594 1, 128 1. 744 1. 1Li2 1 • 74Lr 1. 1.% 2. 800 1.302 2. 888 1 . 401 
7 1 . 038 1 .016 1 • 171 1 . 101 1. 267 1. , 42 1 • 51t 1 1 . 250 1. 712 1, 284 
8 1. 926 1 • 114 2. 010 1. 128 2. 054 1. 23) 2 , Lr32 1 . 302 2. 1,98 1. 423 
9 1. 142 .706 1 • 1 71 . 717 1, .)02 • 7li0 1. 468 . T52 1. 849 .758 

10 . 8jj . 717 . 925 . 717 1. 016 . 746 1.075 . 784 1. 083 . 826 
1 1 1.005 . 72) 1 .039 . 734 i . OO;J • 7 Lr6 1. 038 . 833 1. 340 . 848 
12 1 • 186 . 72a 1 • 1 14 . 765 1 , 06,;.~ . 833 1, 186 . 848 l • 186 . 934 
13 1 • 21 2 · 202 1. Q28 1 1 02'.2 1 • 11 ~ 1. 1 ~2 1! ;.!21 1. 262 1 . ~22 1. 262 

'OTAL ( 1 ) 
1-:eun 1 • ~Lr8 1 . 31 1 1 • ~18/t 1 . )2lt 1. /G5 1 • ,.) jl~ 2. . 272 1. 656 2, 1:51 1. 722 

SJ . 55.? . G2:, . 557 . 594 r . .., 
• /..1( • ~·D7 1 , Lr74 1. 008 1. ,?&9 1 • 121 

1 . 41;7 . 73.) , • 710 • 7'1·~ 1 . nc; . . ?GJ 1 . 9 ''J .732 . 795 
2 . IJII~ . G9) 'r c ., '/11 . ~2'1 . ?1G . 902 • '?l~ 1 . 902 . 783 . vo:;; 
3 1. 447 . 733 1 • 71 0 . 743 - 7~6 . ?32 . 782 
4 1. 170 . 726 1 . 658 . ?26 1. 297 . 726 .. 756 . 887 
5 1. 260 . 763 1 . 41 0 . 756 1 . 500 . ?93 1 . 710 . 816 1 . 815 .87/f 
6 l . 012 . z~- 1 1! 120_ ·22~ 1 .~ 10 . 327 1 •210 . 862 · 222 

.'O'l'AL (2) 
Hoan 1. 198 . ?32 1 • 1:21 • 71r7 1. 379 . ?64 1. 561 . ?90 1.359 . 846 

~;) . 2110 . 022 . ] L!-5 0'' !'1 • c:u .~75 . 04 1 . L:-50 .01+5 . 646 . 072 

'O'l'AL (3) 
:;ee.n 1. 4]7 1 • 107 1 • 53] 1 . 141 1 • 513 1 • 1 ~Lr 2, 105 1 • .382 2. 305 1 . 446 

SD . 499 . 562 . 496 .553 . 1;9;; - ~52 1. )29 . 921 1 . 531 1.007 



(D) Onl y 

2 . 0 :r_J:.:.tL~ PHO'l'O )'jr".l 'lT 
.J-·.U.d. Gl12~fi GPEY 

1 2 . 010 2 . 201 1.967 2 . Lr98 2 . 718 
2 2 . 0 : 0 2 . 010 2 . 101 2 . 5·67 z.coo 
:; 
4 i . 926 2 . 05lc 2 . 010 2 . 201 2 . 4]2 
5 1 . L;.91 1. )67 1 .. 591-~ 1. 967 2 . 054 
6 1 . 741: 1 . 31.:.: 1. 770 2 . 101 2 . 255 
7 1. 186 1 . 217 1 . 217 1 .)40 1. 380 
8 1. 773 1 . 81c9 1 . 8Lc9 2 .. 054 2 . 370 
9 . 764 .784 . 831 . 963 1. 016 
10 1. 128 1 . 250 1,.205 1 • .)80 1. 4G8 
1 1 . 98Lr 1. oo.:; . 9Tj 1 • 171 1. 516 
12 1. 267 1,. 234- 1 . 234 1 . 541 1. 926 
13 

'LOTAL ( 1 ) 
le L:-0 1 

" 
1 e leO 1 1 .7?\3 2 .11 8 2.981 

!:can 1 . 47l~ 1 . 51 1 1 . )56 1 . 875 2 . 076 
s:u . L:-20 · 'r-56 . 425 . 58Lc . 626 

1.oc6 1. 109 1 . 170 1. 372 1. 363 
2 1 . 260 1 . ";;·72 1 • ;)00 1 . ? 10 1. 920 
7_ 
j 1 .297 1 . ] 72 1 . l+LI7 1 . 710 
I· 1 1 . lj 1 0 1 . ":;·7~2 1 ., lf/1·7 1,. 763 
5 . 959 1 .lt-50 1. 139 1 . 260 1 .552 
r 
0 1 1 Li Li:Z i ! :zoo 1 . 210 

'i'OTAL (2) 
i·iean 1 . 2Lr~' 1. 363 1 .. ~-02 1.563 1. 780 

SJ • 1 o9 . 135 . 215 . 230 • 199 

'l'OT .'.I, (3) 
l-:can l . 'j97 1 . l: 62 1 • ,:JOlt 1 • 73.3 2 . 017 

SD . ~i70 . ;;.G1 •. 369 . 510 . 571+ 
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