Normen Aright

The need for high volume, lov cost data entry ie lesding inereasingly to the
uze of optical mark sense squipment im & wide wariety of applications. Freguently
the greatest part of the effort of the beginning veer goes into mesessing the
eapabdlities of the various svailable OME medis. Yet in most applicetions, this
w1l represent only the cpeming pasas of MR implememtaticm. Thls disecussion will
eancemirete on sueh facters & the impact of forms design oo the accurscy emd com-
pleteneze of (R date. Consideraticn will alac be glven to phlloscphies of errar
corrention ma well ap the irplications of OFF Aata entry on overall =ystsma design.
The maln thvust of the disoupssion is on the now-mechanical aspeets of tmmanely and
ecouretely "maridng senes'.

Mhe Mewing Flnger writes: and beving writ, mover co: nor all thy piaty
nor wit shall lure it back to oancel half a line, nor all thy tears wash oat =
word of it." (From The Hubaiyat of Omwer Fhayyamw, Bdward Fitegerald, translator.}

whern the post (war Mheyyem penned theze words in 12th Century Persls, he did
not Tule sut the possibdility that, while we could not chenge & line of what iz wrilt,
wh pould bt lespt =phjeet it to intensive =tudy and re-interpretation. And while
mmr pould not have foreseen the modern corollary, he almost certainly wonld heve
understeed 1t: to capturs every line—-preferably in machine-resdabls form. Thie
modern need for hish volwre dete eniry leads wa, not campletsly by pansemnehip,
to owr modern (MA--the opbieml mark reader.

Figtericaily the optinal mark reader is closely sspociated with eduoatiemal
epplicatisns. Cne of ite firet uses was in scoring the large volumes of standardized
gducationa]l tests a¢ famlliar to post—wer generatlcns of studente. At first
mechenioal, and ister optical mark sensing equipsent reed aomntlezs toncher: and
clerke fram the tedious, time conewn‘ng, and errer-prone task of haod =eoring the
thousands of etudent examinetions that went along with maax assermeentz of student

achievement. The almost immediete acceptance of the mark =enas responss shest

mey ba attrlbuted to its relianes upon the simple &nd familiar tacls of paper end
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pencil, and to itg ¢losa anslogy to ite noo-mechlne-socrebles counterpart. The
(MR haz comtinued to dominmte this field, Tests, surveys, znd questicnnaires of

all kinds today remain {he most widesprssd end femilisr of all OME applicaticne.

Bagauee of itp uee in edusation, It i= not swrpriaing that edieaticnal adminl-

strators were one of the first groups to pee the valua of the technology in gathering

demographic deta from students. TIn =chools end eolleges arcund the country, OMR
date antry wee socn being used not only to esseps ptudenis, but teo reglster them,
agsipn them to elasses, and report thelr finel gredes as well. Thie natural

eueceeslion of events wma perbaps socemtueted by the fact that OME 4id best what

. educators nesded to do——to eepture large ameunts of dete in & very short time at _

minimal oest. Thess noo-teating usee of the MR helped form s broader baze upon
whieh IHII.F more racent appliecatices hate been aill,

Tnoress nely optionl mark senze techrology fa fipding its way inte diveras
applications in buziness, ipdustry, and government. Tt kas been uped to captira
cenpug, perponnel, amnd sorvey Informaticon elosaly analegous to ite uses 1n odo-
eation. It has also heen used for meny traditionz] mppliceticns in burainess-—-
aentering routine =tatistleal emd sempling dste, fquallty control, fnventory, and

time pocounting. Heoently the R hap heen uped to repiece hand-cotmied paper

3

ballatas in & woking gystem whavre the lepsl requirmn&nté of ballot layout prohibited T

sonvent’cnal vohling sachines. _

@R media todey Are available 1 & wide weriety of styles snd szives. Doon-
ue;nts range from punched ozrd eise, to standard B by 11" sheeta, to docoments
which fald eut into a long eowtinuens form. My of the remders for eard-aized
doouments accommodate punched &s well as marksd infermetion.

hat &1l of the avelleble med‘e have in common 1z requiring the respendant
Le record hi= dete by griddlng--f1liing in pre—prints=d boxes, owals, or eirclae

with pencil markz‘- The gridded mark: are resd by the photo seneors on the mark

reader and tranelated by hardware and softwerse Into dicitel data. The =ample shesat



ifig. 1], used Wy the Ameriosn Coellegs Testing Program to register students for
its exeminAtions, shows somm of the variety of infrormation that ean be captured

in this manner. This iz in additiom, of courae, to the more wsual maltiple cheioe
type of responAan.

The example 1a notabls for the relatvely high amoomt of writtes and mumerloeal
informatlon whioh the applicant is requerted ta grid., Unfortunately, no Eltl'.l:ﬂ:;I.E!El
ha‘i": Laar dona, as they have been for {FT's, testlng the psychologieal attliwde
and tokrance of respondants to thisz Form of data entry. Unquestichably tiw gridding
of the informetion takes langer than printing it—about 3 minutes for gridding
the sample dotument, versus about 1 minutes for simpdy entering the date 1n
printed form. Tn some sercoe at least, Lie respomdent i= required toe funetion &5
a data transeritar ae well az ta prowide ihe required information. TUndeniably
thiz form of deta entry depends upon the time, saffert, snd cavs of the respondant.

largely for this reasm it was ones felt that filling omt MR documanta
should teke place anly in carefully superv!zed anvironments. While this da atill
frequently practiced in schools and collsges, many CMR u=ews have Tacently had
good rezults with detumentp f21lad out by the gepersl public In umeeontrollad
rituations, The sample document Jn Clgure 2 ia dezigned for home wse, Taers of
daisa sheets and surveys find that Lhey can useelly rely upon the raapm:!ﬂantrs eond
will and hip desire for persosel data to be correetly entered, Thare s sl=o
some avidence to suggset that the prezent populetiom conelsts inereasingly of
"trained” data transeribers, sinee (MH = becoming wildespread.

In applications requiring wse by the untrained respomiant or the general
publle, the lavout and design I:;'.'E' the printed form i3 oruciel to tha miccess of eny
(MR project. Zesemtial to suepessfal leveut iz some ordered and elear mthnﬁ aff
presenting data for respones. With shest gfed domument.s, the nmer can frr;:q'.r.:lently
Inciuds axplanatiicns and aramples an tﬁa (MA domment Itself. IF the Iaformation
is oot to be fillled out {n a eonirolled enviromment, 1% 1p Almogt alweys Areirshle

to inclede mocompanylng Instruetiomz clearly spesifying th= domired comtant of ranh
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field, ‘he mater’al showdd also give the treditionel "Grid enly one response”
‘natruet! oma for marking OMi format: - hawever, Lod f.r&quﬁntlar this 1s drme to the
detriment of elaboratfion on f£ield ccotent.

2lmogt &1l M wrajecte Tequire thet releted doouments be grouped into some
form aor other, whether by elasses aind eehonle in edueat!onal applicatlonsz, or by
produstien unils in & bus’ness envircnmeni. The glder methad for ant,ér‘_ng such
control nfarestion was to depend con the I‘EEPDIH!.B:HT- to anter 11 correctly ot the
:L‘%p:-nsm document iteelf. For example, studsnts woudd be asked to grid a echeal
mmber and the firat 5§ lettersz of thelr tescher's name. Ineressingly, hovever,

OWR. urers prefer to enter swoh eomirsl infermaticn cm seperate sheets or domments,
usually oneas which are identifiable to the =canning aofiware or hardwars 1fzelf,
Betaunams af ite pivotal impectance control dete is thua separsted from re=pondant
deta. Froguently 1t mar be entered by & mere highly trained or ecarefully contralled
parson——a Leachar or a slerk at the prooepping center.

Bt the T.%, Civil Service Cammisslon's OMR procepeing center, for emiple,
uritten exemz are shipped o the center from &5 ares offices around the country.
Fersornel at the centér £i1]l out s seamnable dooument koowh sz an hrea Offies Iiﬂ&u‘ler
tc ident.f¥ each proup of answer sheats reeaived. The header shest s eolor coded
and corner eat, borrowing techniques from card pracessing. This header iteslf
becomaz g recctd on tape along with job applicant dommenta, Tt identifier all
smihspgquent records on taps as being input from & perticular area office, as well ss
glving processing end control Informatien abeut the documents.

In the sizpiest of all Imeginable mrk pense applications inecrrectly gridded
dete ie of twc aortz: either an applicant grids more than one respomss on a set
of grid positicne requiring l:ln_'l.:ilr.ﬂﬂ-&--ll.'nn'lum as A et of prid popitione requiring
orly one--lmevn as 8 double pridg  or the respondant falls to grid sny responee—
an omit, In nome applicationa, the software, sither Bt the point of seamming or in

eubpequent provesaing, can be progreemed to predletably ciremmvent or defaylt when
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snedquntering such data. More uaually the date suspected to be in error w'll be
exained to Aee if Acwe determinatlon enn be made of ihe intemt of the respondent,
Jaquble grids and omits glve greatest probiem In deoographio date; Tortmmately 1t ie
alsd hare that they sre most 1lkely to e correctabla. ALlmost wniversally, MR
doumante Tequiring gridded date euch ap name snd addre=s reques=t that the respondent
both perint and grid his informeticn. In =uck cazes mast errore can be rasclvaed

by resorting to the writien inforsmtion,

Soma uzers af (MR depend on exfensive pre-seresn'ng of the mark =ense documents
in an affort to detect gridding syrors befora they are inmt to the machine, Susch
an eramination ean never be totally effectiwve, of ooursze. More importantly, 1t
tetda Lo n=a a grent deal of human time and snergy in perusing desumswts which
will need no attantion. For tkis rafiaon, it ia gmally much more cost effective to
aohesntrate an errorse after thay hawve been detected by computer.

In most spplicatlons, then, the raw date fvom the scanner will paps through
saea kind of ed!t program dezigned to detect errars peculisr to (MR entry. Umualily
othear adii=z and checkes on date walidity, simliar to these for other matheds of data
entry, will also be performed. The resslutien and ceerection of the detmetled ervors
will u=aelly reprecent by far the prestsst amomt of time and effart gpent in amyr
gyztem invclving OME entry.

The correction procesa ¢an be considerably smore ccamplex neRing E technoloy es
where only one aide of s dooument can be resd at a time, or where a single respond-
ant's dats opans severel docymente or pards. In suoh applleations where the ordar
atd relatednees of domments can usually not be depended on, a mateh iz dme to
bring togetber the dlfferent pages o dosmument= which form deta on = single Individusl.
Many schemen fer pre-pgridding or pre—mmching mateh dpformetlon have been dsvized.
Onlegs some provislon is made for strict contrel an the metch fislds, reaslution
of miz-metehing pages can ba a mmman£51 taszk.

The actuel method by which eorrecticons are applied to I1lez of (MF data prezents

an intsresting paredex. ©Since the datn ia alresdy in meochine readable form om tha
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meri senge document, and oinee 1t omn uvsoelly be corrected by =iNply srasing or
re—gridéing the mis-gridded inforeation, it would =esm netural teo spply the
eerrections aimply by ra-ssamning the cerracted doocumant. 'While eome OH Lmer:
dao opt for thie method, mast high wolume users da noi. They cbjeot that It
dismrupts the production flew of betehes and complloetes the proecess of undating
date with cerreeted informmlian, They arpue that, while CME *= good at the tark
of repld mass data eatry, kaﬁﬁd eniry 15 more miiteble to correcting the deta cnee
1t 1= al a daia tcenter,

In an aversge, well deuipoed OMA applicatlon, the documents eomieining eryors
or suppeated errors will repracent scmewhere between 5 and 20 percenmt of the total
nunbar of doeumenie entered., The exact {fgures uiﬂ,. of courase, depend on oEny
factors nelud'ng the mmount of dete on eack decument, the spe and saperience aof
the respondanis, and the complaxlty of the sdit eriteris themaelvesz. Typ'ceally,
the npmber of actwal correctiong to be applied to the date will be Emrle_‘rﬂhlj.’ leasr
then the number of doouments ssmmined for suspeoted srror. Wost syetema wtilizing
dE entry today previde for fleld correctlons on erronsous dete rather then raquir-
ing total record replacement. Thip depign factaor bringe abmb important eccoomies
in the dats eniry phases of correction. The percentage of fields in arror, of
eolrsg, is draslically less ithan 1he pearcenlage of d-cumants in error. -

Eepent advanees in CRT technolegy, spd the gost reduoticme which have acocmpsnteo
Lhem, apen broad n;u awvanues for srror detecticn and eorrection in (MR deta, & fau
af the newest syehbems have Yeen designed wtiiigipg some form of (RT correctlon
entry. (oe can anvielen the entire proessa ef error detection and correclicn taking
plage at the AT. The etesk of OMR docurente would provide the ealy source material
needed for the correction procegs. 1o ench a set up, & sinpgle analyst would be
raspensible For both the resclutlon of the error and the aetual eorreetlcn of the
data an fila.

Fegardlecs of their differences lh application and technique OME wsers point

te many of thoe sawe advantozges. Data 13 captured In machine readable form directly
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rom the respondant . thue aliminating the time consdng task of keyed entry. The
CHE doewreal is kighly portable and requires no speclal equipment o £911 ewt,

While date gathersd in this mannar will almert alweys contain errors, 8 well-desfgmad
sFstem cen deteot and recover from zuch arrors affectivaly, Mg are bighly
affleient at enterine large masses of dete =t low gost. Thtia in mary spplicati ama
involving information from and about peacple, aptieal merk readers will ocomtimge

to represent cne of the hast Means avedlsbla for dets aguisition,



INTEREST IMYENTORY

SIRERRRR RN RN RN RN R NN

T .@ D T3 oD 25 Wl : L i) 43 WL B AT 73 AT I 25 @ TD
b el =) 14 Tl s R R LA L Ralunllan] Bl TSI B2 (T T T i A T I
3 Ik 1B (e 7 ToD i @D B el B3 ‘Il 75 o B7 b
A PuTIn 1% oo & T FeD M i B2 s B T T M =D
3 ek 1T S M T A i 53 WAL B T 7LD M CREE
& DD 18 e 33 T 43 200 G -TLT T B TR TR qUTHD o) FiTnD
T - 18 b H s 33 eI 55 T Ty 7 Tiiiady by : [t L ]
B T Mo - 38 oD & TnTHT 5& < LT B LTI = i ]
B :HiTacks 2t 'mena "0 oo LY T T L 70 R o LT - s i o)
10 gTvin e T ] T ol 2o Ty &8 W TT i gt =] & F TR
L) ERE 2% T T 35 T af o 5 LT b B ety B T
1 0D 24 T s 4 @I B T Fa Sl Rl BT
STUDENT PACFILE SECTION L T s e o
;__:f_a_r:i "'E T T R R
cl 2| oo mmns IR HEEE
P 7w | o 7] cEmwmangEx| [B] =om [ =o
| el 3| S@:EmE ] wEmoomarx) |[E| =m .Eﬁ =)
O B| SRt @ g =EEnamean| (R e [§] e
H RG] § [BSdd Bz o] (] @Efmoeaa| () e [E] @ )
3| SaEwmmwEznm| L] ARTO@EEER| (4 Do |8 wmm
L B ¥ comamoeoes (B ol [E] oo
| B | omen s @ 2| CoeEmewaeme| [ oo (8] ==
N o =@ nm Bl oo ag | Z[ == [B] =w |
i e vl = E| =m 2] =@ i b
M= AEE AIEEER HEEE HEEE
G 2| =ramaEs HEEE HEE % SR
EE AL | =al [2] =ep [ sees
_'_ e I| e 2| DmEne Bl mel (2] =w (5] =zeeac
TR T ot e gl cm El CuBRSmomcng (B =w| [B] 2xf [B] zeaz
IR 8 =m Bl oaseee i = I:g =
il = men | =& HES HESEET
L] emrhem | mum = LA C AT A 2 ma| |¥| == |B| =@
ILLEDETEER® (B D@ Bl cessneanansg I mw| [E] =m| [F] =eaz
' I‘J”El@f!':lﬂmﬂE I"E B e B e anan e ..:ﬁ mml (B mm [ =ses
@ 1-.| S IELES 2l =EmOEDEF e [ == [E] omax
EEmMANATADES| (8] aw AEEEE L % R HEERHEEEE
r '.E“J*“Jf'.-m e F*r!t-ta:- 2| e Ef a@mT@EmA 2@ [T = [E] Seas
|-a=~= ; 3| o £l =aREELEIEA gl =@
T TmaasdEn® [ ws 3| == [E] ==| [E] =@
P -ltm@ww@- rohgn| 9| oo BHIEEEEE 'E ma| [R] w| [E] &
VEEEmEh 5| eoonl 2| erroomnmE T e [¥] &= i
- gl @ TR L IE X W é = =il =T
t] = . HEEEo® HEES =T B
| ) EIIEE D 8 (R0 8 _g. =1 ) ] =@ E EnE
| = FIIEE) D E D 8 =x (] == [E] ==x
R = mzzemenazexn ([ oo
l‘] = Rl == N ecammm i == [E] == =
L L o (#] => j =
I IEE R S 8 ) ] == |§| =m _E =D
G 5l = W eI 5| emen| | R wmenl (B S
VESmEE R EDEEE (R S 2 L Fal e () @ men| | @] e j ==l B
] =mm R| FE& IEESE 0| =S ) 8] =
- | woan BEED AEEEEE i| @al [E] @@ 3] S

171



ikl AYN D901 AELIS R

sedlag g 08T

REJIEYE

wyLa Lrpalasdfy () o

mawmgd uepEHny ) i [
LEedg [ PRy ()

‘pausspa|q oG AN [ALD AUa SRR TR UL Leea iyl ] UIRET
11" Ja _H__.E:m LU _u._.h_ uCqearpes e fir] Ay un_..r..._n_ [ Ll=R=1TH Eﬁh_m

“AlILEN]. MEDils A PERL 0L Y2y
PEREa T aow) iy JBAnfLIR] sEa BRISaY T SUL ue R

ueyn Jassey] Tesni dnpdius fuiy-1aed joalol __.._”_.m_.._____t. A o ng'
] ..,.......ﬂﬂ..u_. ..q._...#.._*....-m_i.........._......_ -a

A0

Eleaw sad =n by

R

o O T CETECET- TR Wy on [
JEIULA B L 1 D] Aaamanalis W oyss Ui ]
L ] u:._..._ F._._. —.c__m_..__._._bu_ E_E__. _.__ Paie M) POh Sy FPR— _.,_._
Y aafiag mymaesy [ o T ..___.p-."...”.....IF....h 5
on a san _”_ o va tAN] audpy ]
mi‘.ﬁ_nsuﬂhnnun%_ﬂ._..ﬂ_.ﬂ u...q tanp whs C

‘wiea Frnppded Ifah 5] LodsUees Ing
Al 2 carpalg suopamgsal SesL EE__ E_u o l.__.-._"_

Ex_ gL g )

1ok 10 A O

- - ..._.. o - q.“_.....

_r.f(r m_.l - AT LR ‘s e m.m.n. i

v ..n.n._ W _.m. .w. .r.m_ u.._ m =TTl ] =8 L _u ) . _ -N.
m w W oE @M W ’ g ag | TLERO 5D ) ES0 wELEg ARy M
SRR J e GZ 16RSq O UDILESO] 3w R “PaALIERD 0 noA arjiah pus 5
o H_m. Eaoegd H m_ _mm__.” INDA o A ) suny ATeT jases dpaabal (o AIOR|IAE 30 NAS UDILA 0L (3] |2B] BERD AL ARISAC |TIERD ieea
..1 & .W m W m M m._._ __“w, 30Y3 ususl e ___.u_.._..__u. oy lieaas nod mg | A LIRYIE]] CFIEEpINE M _.ﬁ__:_n_.__.._ _"_n:...__..._E AL a6 _E.-.a.. u.h.u_.__uc. = ACIETTPRECE G- | Ly ﬁm
- =1 B L5 - - ——

R L oEmE BEEL R aanem kP aaA IW0E x
aEag ee BEE L X e
o ooh "o W
,u.H. _“n _...“_“ M = _,“.. s on [iuidg as=odl " v

) ; - 3ivg NI h& o>
e ST X
jswnd aLzpd - . - W3 "
e T . o ptagemad SENE— LTI TE T Eﬁwi R P .w LA
FTHL ITHR B N o ..._._.....:..Iﬂ .u
JEQ/NR A19g4T33 1 FIOE _—m. o
B &M
(e 2
EUY ACJTS O BAFW Mp] 'SRREISIL SUE o3 Apdapdluc (F) DReYy fRLISL Jnad 01 flurputiEa IDd Ea m -
:ﬂ..-n....aI AE1E QD CE) el PRS) (ayos ) I SLUAU E oy 4L - RO 4 pessoamd Apuc LIRD WY gL L
SUIL G A 0 UDT RIS #R) g T 3SR S mulinl ,
B2 LR BT RN R _...E._.n.__.. 3 A E IRAR MO LT B HISTT9TE AU SA0E LB LR IROL0yLs BRI W1

' ] A ALE pae “pysht o EJALPGLIE SR
nufy EILY UTe D3k Beth il A2 J3p asad el [EUGRSTULEE {if P

" :_...“__ Slgp UG SUGHTEE | F TE@a AARL MO o) M AEELD TERUR AU dee ..__-...__. auoyag b U IRRE AL CELELH DL
anizaBgadi] ARAA §mage sz 1nE1RE WDy g L ZJ0RSIRT WL SO ILOnE LS TFH 2NED

WHOA - 133IHS Vivd TIAIT-AIN

CERIH0S OH HRO
Q3 A0H 44T id 04

U

LY

UCISSILILIOND
0IABS IMD "ST

Lo O WO e

192

Lo ) Ly g



____________._.__ _______.ﬂ__._____________w._______ _______.___.__.__
T By - e - AT dagndwcey [ N
D €0 w2l o0 piime3E (A g ] EEIREEEIRCEE
Buue g ueqn (] Ayce Boasy [ suonenunuon 1 |8 B By (8 B @ @@ @
e &0 60 eod Azewumyy [ Wom o (LoD e g
wop oy ) pa6anGueT wbjsed () voneEmpermansng ) 16 3 B |28 Sf fl B @
grd s 0 80 m( sl WIERY BEE (888 |80@
|PRIE1| BSOLR. LE(Y |HOsnpou) JO [eusssEy [] sy paldoy Joaw eEcundg (wnBog [ M m w m . m m M M W_
e de D 20 dp 0 pp Of muio) deaumss eees
EAnS E P Agajoayans (1) | A m Bl (8 8 @ f& &8 @
sl sl 920 w0 sl Alojojacg o opeumginy O jdem) Bumautug [ ma jpoe 6o
1o R, RI30E ) Amsman A8 Nl |BEEIEA D
gl =0 wd o sl aMuB(0g Aemegdy ) WLy Pylgeg () I LBABLY 18y
ey g “wowsBmmy g 3
e 0 D w0 w0 wery () Wganpy (1 PUR s 4 RNy raly [
AfbpihiaAky )
B¢ fe 0 EZ0  ELQ ED () Buyaustiug (Epnsmpug O eywowcay [ ASapodompuy ()
LICUyE e gy
k] EEQ ZZD oz 0 o O{mang "sousss e3)ibog ) Aapsilg ) ABemLE (] Bununpasy (]
W e 0 i e w 0 "PaUSYIA|E 0|2 SEAD SEUoudoe oL usey
B AL [RAD #UG AU Caediag S RS B U0 APTS Menped Jo siesd F LT Qe aney P fed ‘PR AL SADECOE L U1 350013 roh
LRSS N By S (AR ‘et LfeAANE |0 SISR0 Ag) Lo PalHRMY 31 noA §| CAENIE J0 pay sofew anod o Bupsidsn i sk i) PGB CiREeyE UOLHALIDHME 28]
i uEf2E| CSUSDaRATY) HE5E | W] 0] Ay (B4 AL oREARG | Syluil § a0 Ayl LIS 300 34k o 19adve ) aaiop abogoo B amey nod ) SR A s (0] BYY O} MR 25Raj

il

. £ - B *
W ALTHEY T IVAY HHJYHD,

L g OO IGATION

i qﬂ e ﬂ $3002 TYNOLLY4N200- q
: i

-

WD LSBUENR AT e Pain Busiee) By p0 eBpaimouy ]
ARERAYR §URE B IUILUEIE0 R Sua)eapdde jued Guisa|sed - mesanyy ey

| R AR @SENOD §O LM R Cha 1
SOl U | Bk Bljuleil B8 paEandlsie b0 90 Guesien — Busumes ) B goes ) T

TNy GO 00 fou ety Bl SU0I e Bulidipy )
ey B0 sty URILN O LHE el T
S O s a2 o Wi oy Bupae g poe Bujudd — B e et 7

“SENCSES [eePEulD Sumpesege pue “Sa)y a0 5 pue samya)oa
g Buipinay] swe e Buijnnuind pue Bunoesp - Juoaeiioun wirsios )

g TR | 1o B B o el PR BT SO BUIARIILRR| ERaial
-amye sey1 saoscus op awesiosd Bujolleo po udjieNglae — DS S WeSo )

e pancichul B A CogEssE o) el
LSO g BuLA|do AEHUGHAY — JusEtonop 0 Bumend ooy

AD|OYD YAET I AR By U ALy

rex ges Jeraaei ey SR o qraee gy o o PRl BIp Jour gy o S g g

ul ey Qi oy m__.___....._ 11 g gapa) T c_n_n...__.n___n HRSL] M3 LEHE RS K3 na_:?:
-PAL | PR S R g | ROy O 0 el Al N0 Bud parde mim csd ganuie A

e R G (R M B 0 0 (0 T 0 0 B 2 O (B 0 2 2 P TP <TG

A TR T O 420 0 0 4 0 D 0 0 0 0 (R s 3 (R R0

's1ean ppevaddde oy
UANIE|g PEPIAaIO seds 3L w
L1=sajaE POA SO0 AL ROBj  CLeany
P ILD Dy SSAEROWED D
-I|EFED [ja0 JOf PSR S ARUD §IA
Al lajaicl (i AYAES lAEUE LD
LU [aApedl 8 kO SRR
EiHE syl 0 JegEn pmAl] o
Ol S HI JSOHIr NOA BENYS EEIR
J13 = EEE O HLY .._._._._..n_._u_ 413 rElh iR

oL W oy, Shgg .o asodind o)

Buimiacrdpy (] sanaest g [
djama [

umpoaspy (1 ojuEMARIGDY ] iy [
ey [

alLBaA wepy uodoup ) wmauu|py )
mbsoasy [

umbupep oy ufit gty
AP 4 []

spuers | ubes [ oG [ Rossripmssmy ()

Hun|o3]

suiep (] ey Guen (] pum Ay #93naq)
wekiss, [ eujose] yUoN () By [ aiamaieg
yEn (] oy sew () ewemino [ 3nanoguang (G
Bt [ sy veapy [ Arpnilegzy [ oprioyod O
semmaum) (1 Astuer ven [ ey (] vy )
wLOHBE] YERDE [ anyschuse g sap [ aman| ] EeEuE Yy )
wurjEg yEneg ) wpaaapy (] duBipu) vz ()
Puma) ooy [ axyalapl [] sjoup [} =y )
ol Sy {] rumisowy [ ayepy () FLLDOR Y 1)
PR 0g A

pan oo Ay Cemappisad oo s _:m_.u._ mizA 5 ALERS U1 ARISALE |ESE FL UBNSIH]Y

4 BATIA 3L AN PUE ST TINS 1A%

feha] L 15 o Tisod Of Falces. RRhEajianuy ool 5 ads [Raeds ania gas AR BRI _

ERETTEFELTE] i |

FENIAUSAH ANILOA 0 TWHTT 30 1K E

193

L idw el



e o SR —— —

PTaT RS

| akx
r—l—
% L
[
HIATH DATE

. : .

%Hé@@yﬁ TN N T R
COREERE R VBRI EEEEE,
%@m@mm@? ABEEHTOE. FOS DT

H WEEEETE Jﬁ, .un,.-ﬂ..._p.:ﬂmﬁ.”w_mhﬁmmﬁumﬁ@
" u,.ﬁ\w__u AT ST DE RS R DA SR EE
i | RS NS A NN NN N o
| CERr e RO SEEEE e §
_ Lﬁéwm@@mm@mm%ﬁﬁ%@@mm .

AT A BT NSRS m
O ?ﬁéﬂmﬂm&ﬁ@a@m@m&@m@
QPG s A R T A R s e LR

;Hﬁﬁﬁﬁh.m{dh?hmﬁﬂmﬁmm@mm@mm
T EEEOTE DR DD

B R T o s A 1, I Pt o
RN S VRN T T
P TNV, T T e A

SWEAEEI T TR RN,

e SiaaanEE

NI P
e N

.r. . Iu.l._.
ik t.rur =k ﬂ.? et
M AT e
CEEGHION ORI T
_H-,L.__H.,. ,.....__....“_.n T S I TS T
LR NN A B DB e T R
i_m R P ST O L RN
—..FJ..NFJ@.NTH@%Q .n,..._nu..nu.m,} .v«JﬁJmf[ﬁJM-M@rvrrum
- - T JJﬁ.r.__..,,.__...vt -

R RN .,...
i f...ﬁ.;%....#..k.J

.nrq...' e Eae BTV T

| o T i,,..m.:.w:,.. ¢ afih et
o e Tad o R TLoeTmdET O iwRMEp el E
T A Py L .... THE D owl el

..Ja?h_r, R BT Y
: ﬂ@m@i_..,c T N TR iy T

Tl i oaklt s

T AREI

I T e R e L e

. -wiﬂ, T TN O A SR VR

I T TR T IR R
i TONTALLBEE T e (VIE B
| S IR DT

- ....|.,._.|..,.E...r -
T ST e TREN D
‘| Eﬁ%@u@uﬁ@mﬂﬂmw-ﬁﬁr
i| DU E DEEEDEMDEDT: he G R0
x N B Jrﬁﬁ..

VLS SOTEE

S T RSN E S TGN ¢

TR DTS T T ....rneai-_.,. :

s e s o At R A e o
..._H..W__Nrr...."_.n ..._.h...q .T...J..J.. I..h.r.l...,rl fn,..u.;..ﬂ“.pm._,m,.._.,m.ﬁ_

promt o saLaORENL AT

—_—— == - —_—

E-] - L - - e A - .- -
- -

e . - -

el kT

i

_r_

—_

WTETEY

PUFIL .__.____.hﬁﬁm CARD SB

CARPS

.Jll.“ll{l....llll LT
._ ﬂ. A ...lrlrnlq.l

FIsuR.E 3
Some OMR
194

§




