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TI-~ RELAT IVE EFFECTIVENESS OF DIFFERE1~ METHODS OF
STATING IMAGE INTERPRETATION REQU fl~Ez~th~Fri1S

The Army Image Interpreter working in a tactical environment must
be responsive to a number of interpretation requirements . Foremost
among these requirements are those f o r  accuracy and completeness of
information. Problems arise when these requirements are imposed
simultaneously. For example , if the requirement is for completeness
of target identification (that is , all targets must be identified),
interpreters may respond to doubtful cues and signatures , and achieve
completeness at the sacrifice of accuracy. On the other hand , a
requirement for high accuracy may. lead interpreters to identif y only
the more discriminable targets, and to ignore doubtful ones. Simply
instructing interpreters to be accurate and complete in all situations
may not lead to the optimal information output for any particular
situation. J

Edwards1—’ has proposed a solution to problems where the instructions
may be ambiguous or may require workixi~ in accordance with conflicting
purposes. His solution proposes setting up a payoff matrLx and assigning
values to each response as it relates to the true state . For example ,
identifying a tank as a truck vs. identifying a jeep as a taflk. From
the assigned costs and values, the interpreter can determine the approach
which will maximize his performance in terms of his specific objective.

More recently signal detection theorists have utilised the payoff
matrix approach to obtain differential performance in the detection of
signals . Thomas and Sadacca, ~~

-‘ using a modified payoff approach , found
that interpreters can vary the ii’ performance in accordance with payoff
instructions. In that stu&y, however , the instructions tu interpreters
were a combination of the payoff , certitude, and verbal methous -1t~~crib ed
below. The present study is concerned with the relative effectiveness
of the three methods of stating instructions . The specific objective
was to determine how the three methods of stating information require-
ments affect the accuracy and completeness of interpretation under each
of three types of requirement--for accuracy, for completeness, and for
accuracy a.id completeness combined.

1-’Edwards, Ward. Payoffs are Instructions. P~ychological Review. ~~~~~~ ,

1961. p 275-28k.
a/Thomas, J. A. and Sadacca , R.  Ability of image interpreters to adapt
output to varying requirements for completeness and accuracy. Techni-
cal Research &te 165. U. S. Army Personnel Research Office. Decem-
ber 1965 .
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GENERAL APPR(Y~CH

INTERPRETATION REQUIREMENTS

The in.formation requirements differed in the emphasis placed on
three attributes:

1. Accuracy of target identification.
2. Completeness of target identification.
3. Accuracy and completeness of target identification combined.

~~THOD3 OF STATING REQUIREMENTS

Payoff method. This method is a modification of the payoff matrix
approach suggested by Edwards and others. Under this method, the inter-
preter is advised of the number of points which will be awarded for each
correct identification or deducted as a penalty for each incorrect
identification. In the present study, the interpreter was not told to
be complete in his interpretation, or to be accurate , or to be complete
and accurate. Instead, for each requirem ent, he was given a scoring
formula--the payoff- -for correct and incorrect responses to serve as
the rule under which he was to operate.

For the accuracy requirement, the instructions stated that one
point would be awarded for each correct identification and nine points
would be deducted for each incorrect identification.

For the completeness requirement, the interpreter was informed
that he would be given one po~.nt for each correct identification, and
that no points would be subtracted for each incorrect identification.

For the accuracy and completeness requirement, the instructions
• stated that one point would be awarded for each correct identification,

— and one point subtracted for each incorrect identification.

Certitude Method. The interpreter was instructed to identify only
those targets for which his level of confidence was above a stipulated
figure. Level of’ confidence is an expression of the interpreter’s
feeling of’ certitude in his identification. For example, a confidence
level of 90% indicates that the interpreter feels that he has a 90 per-

• cent or a 9 to 1 chance of being correct. Interpreters had been previously
instructed in the use of levels of confidence.

Under the accuracy requirement, the interpreter was instructed to
“only identify those targets for which your level of confidence is 90%
or better”.

Under the completeness requirement, the interpreter was instructed
to “identify all the targets you possibly can, even if your level of
confidence may be near zero” .

-2-
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Under the accuracy and completeness requirement , the interpreter
was instructed to “only identify those targets for which your level of
confidence is ‘~O~ or better ” .

Verbal Method. Under this method , the requirements were presented
to the interpreter as verbal suxm~attry statements of the particular require-
~~nt.

Under the accuracy re~ uircment , the interpreter was instructed to
“be as highly aec~u ate as possible in identifying the tactical targets” .

For the completeness relluircmnent , the interpreter was instructed
to “be as complete as you caii in ident.L’y ing tactical targets” .

Under the accuracy and coi:m~lctencss re4uiremcnt, the interpreter
was instructed te “he as complete and as- ac curat~- as possible in
ident ifying tactical targets ..“

A complete set of instructions used wider the three methods is
included as Ap ’cndL’~ A. The methods and the instructions for each
method used for each requirement is sur.mmnrized in Table 1.

Table 1

SIMiARY OF PROCEDURES E~ ’LOYED IN PER IMENT

Method of Value Image Interpretation Requircxuents
Stating Statement for 

______________ _______________

Requirei~~nts Response Completeness Completeness- AccuracyRequirements (T-l7 ) Accuracy (T-1O) (T-23)

Score for rights = +1 rights = +1 rights = +1

Payoff
Score for
wrongs wrongs = 0 wrongs -l wrongs

~~~~~ aceep~Certitude able level of 0% 50% 90%
certitude

Description Be very Be very
Verbal (Verbal ) complete da t e  accurate

--- - - - •  - -  •
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DCPER 2~~~BAL ~~PHOD —

SUBJECT

Thirty image interpreter trainees in the last week of training at
the U. S. Army Intelligence School, Ft. Holabird, Mai yland , were used
in this experiment . The sample was divided into three matched groups
of ten each. The matching procedure was accomplished on the basis of
Rights and Wrongs scores on three standard performance measures.

P~~ FC~ MANCE MEASURES

A series of ~ tactical performance measures , representing t~~ ical
real-life work situations which confront the image interpreter, was
selected for this experiment, T-lO, T-17, and T-23. Imagery for the
performance measures was selected from actual tactical and strategic
air reconnaissance missions. Some photographs, taken during wartime ,
showed enemy-held positions .

As in the operational situation, the interpreters were provided
with maps , sortie plot overlays , and standard references or photo keys
for each performance measure. They were also given situation sheets
showing the number of photographs included in the test , the scale of
the photos , the specific request for information , and the general
battlefield situation at the time the photos were obtained. The
situation sheets for the three performance measures are given in
Appendix B.

DCPERThU~NTAL APPR(~&CH

Thi s experiment was designed to determine whether , for a given
interpretation requirement , interpreter performance would vary as a
function of different methods of stating the requirement. For each

— requirement , a different performance measure was used , T-17 for the
completeness requirement , T-lO for accuracy and completeness, and T-23
for accuracy.

The design thus required three single-factor experiments , one
experiment for each requirement. Each of the three groups was assigned

-
- to a method for a particular test. Each group was also administered the

three performance measures in the same order in accordance with the
assigned experimental method (Sec Appendix C for Raw Score Distribution).

Immediately prior to data collection, the situation sheet for a
given measure was first read aloud to the subjects. Mtev answering

- 
- any questions raised by the subjects concerning their assignments , the

military situation and the specific method under which the subjects in
each group were to make their identifications was read. The subjects

-
-  - _ • _—~~



then began interpreting the imagery. The subjects were allowed ~~~~~~~
60, and ~~~~‘ minutes to complete mc..sures I~—lO , T— l 7 ,  and T—2 ~5~ respec-
tively .

VARIABLES

The main concern of this experiment was to determine the effect of
the methods of stating interpretation, ;‘c~ uirements on interpscter
performance. The effect of the experliucatal methods employed for each
requirement was determined for fear dependent variables.

1. N~~acr of targets correoti:.’ identified (i~

~~. Number of targct~. incorrectly i~ientifie~ (w)

~. Accuracy of idcnt i f icnt .j o~ : ( h ÷ ~~ )

~
- . Weighted accuracy score ~~~~~~ ) where X c~juals the positivevalue assigned to each right score , a i a  Y equal s the fle t ive \uiue

assigned to each wrong score for each requirement.

The weighted scores wer e included to aeternane the effects of
the three methods where performanc e was actually scored in tcrna of the
values given either explicitly or implicitly in the instruct io~ s,
depending upon the method used. The weighted scores were computed using
the values assigned to the payoff method (Sec Table 1) and weig1xtin~-
the raw scores for all meth ods accordingly . It was ass~.u:ied that the
instructions were fairly comparable across all methods for each require-
ment . Although the values used were explicit for the payoff i:icthc’d , to
a degree sufficient for this exp loratory study , they were i~uplicd in
the instructions for the other methods.

The specific weight s were assigned as follows :

Image Interpretation Requirement
Accur acy -

~

Weight s Accuracy Completeness Completeness

Rights +1 +1 ÷1
Wrongs -9 C -l

EESUIJi~S

Table 2 shows the mean inumber of correct and incorrect idtuitj f lea—
tions as well as the mean accuracy obtained under the compli’teness
requirement. As is readily apparent from the consistency ~unong the
means of the different variables , none of the dependent variables
yielded significant differences. This finding is consistent with
expectations since under all of the methods the Interpreter is “encouraged ”
to make aLl. the identifications he possibly can without fear ci’ impunity .

-c~- 
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Table 2

MEAN P~~F0RMA~NCE INDICES FOR TI~ EE ?~~~HODS OF STATING
THE CC2~ ’LE1’ENESS R~~umEMErn’ (T-17 )

Mean No. Mean No. Mean
Method Correct Incorrect Accuracy

Payoff )9.8 21.9
Certitude 37.5 2Li~.9 58

2L~..7 62

Table 3 shows the same kind of data obtained under the accuracy
and completeness requirement. As for the completeness requirement , the
number of correct and incorrect identification s did not yield signif i-
cant differences. However , the mean accuracy of identifi cation did vary
significantly a~~ ng the three metho ds.

Table )

MEAN P~~FQRWLNCE INDICES FCII TIfl~.EE ~~~HODS OF STATING
THE ACC~~ACY AND COMPLETENESS R~~U]BD1ENT (T-lO)

-
‘ Mean No. Mean No. Mean

Method Correct Incorrect AccuLracy*

Payoff 2.6 9.3 27
Certitude 2.9 f l .9  51

Verbal 1.9 11.8

* Difference in mean accuracy significant at P < .01

Review ol’ table 3 show s that the mean accuracy for the certitude
method was approximately 3.5 times higher than that of the verbal method ,
and a little less than twice that of the payoff method . The mean accura-
cy of the certitude method was 5l~~. It might be expected that for this
mean accuracy, a smaller mean number of incorrect identifications would
have been obtained. However , the size of the mean number of incorrect
identifications obtained for the certitude method is due primarily to
the responses 01’ two interpreters who were responsible for 90 of the
119 incorrect identifications made . Without such poor performance, the

— 

~~an number of incorrect identifications made under the certitude method
would undoubtedly have been significantly smaller and also significantly
different from the other means • Such widely deviant behavior was not

— evident for the other two methods (See Appendix C). However, since mean
accuracy was based on the mean of’ the individual accuracy scores and not
on the total right and wrong identifications made by the group, the score

-6-
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did not penalize the whole group for the adverse performance of a small
number of individual s within the group .

The low mean accuracy of the verbal method may be attributed- to the
conflict engendered by the lnterpreter t s attempting to perform under the
conflicting requirements of accuracy and completeness. The low mean
accuracy of the payoff method is a little puzzling. It is possible that
the values of the awards (+ 1) and penalties (- 1) which were used were
not large enough to induce the desired behavior. However, there are no
data to guide the experimenter in the assignment of values for correct
and incorrect performance to achieve the desired end. The study is
therefore inconclusive with respect to the ability of the payoff method
to yield information with the desired accuracy and completeness attri-
butes. This can only be done by means of systematic research to deter-
mine which values function appropriately for a given military situation.

The analyses of variance failed to produce significant differences
in interpreter performance under the accuracy requirement. However, as
shown in table Z~., there does appear to be a trend in the means of the
accuracy with which the targets were identified. This trend favors the
payoff method, followed in turn by the certitude and verbal methods.
It Is possible that the reason the mean accuracy of the certitude
group was not higher was the considerable frequency with which inter-
preters tend to overestimate their confidence in the identifications
which they make .

Table ~
MEAN PERFORMANCE INDICES FOR TIU~EE ME’THODS OF STATING —

THE ACCURACY REQUfl~EMENT (T-23)

Mean No. Mean No. Mean
Method Correct Incorrect Accuracy . 

-

Payoff 2.6 1.3 77
Certitude 3.0 2.7 63
Verbal 2.2 3.2

The analysis of variance for the weighted accuracy scores for
accuracy and. completeness requirement and for the accuracy requirement
failed to produce any significant results. Thus, it appears that the
different methods of stating the requirements had little effect upon
interpreter performance where such performance was evaluated in terms
of quantitative values given, explicitly or implicitly , in the instruc-
tions . The mean weighted scores (Table 5) were negative indicating
that the interpreters did not conform to the instructions in making
their identifications .

-7-
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Table 5
MEAN WE IGIC~ED SCORES FOR TIU~EE ~~~HODS OF STATING THE

ACCURACY AND C0?~ ’WrENESS (T-lo) ~r~D
ACCURACY (T-23) RD~UEREMENTS

— I~~ERPRL’~AT ION EEQUmEMENTS
Method Accuracy and Complete- Accuracy

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
ness (R=÷l ,W = - l ) (R +l,W= -9)

Payoff -9.1 -6.7
Certitude -11.3 -9.0

Verbal -16.6 -9.9

Only two analyses of variance were computed, one for the accuracy and
completeness requirement, and one for the accuracy requirement. The
weighted scores for the completeness requirement were the same as the
unweighted scores used in the unweighted analysis (x = 1, Y = 0);
consequently, no additional analysis was required. Even though the
differences in weighted scores were not significant for either require-
ment, the mean weighted scores for the payoff method were the highest
for each requirement followed in order by those for the certitude
method and. the verbal method. AU analyses of variance tables are
included in Appeodix E.

DISCUSSION AND CONCLUSIONS

The main purpose of the experiment was to determine whether inter-
preter performance was affected by presenting intelligence requirements
for accuracy, completeness, and. accuracy and completeness each in three
different ways. Interpreter performance was scored in two ways. In
addition to the three indices routinely obtained--nuniber of correct
identifications, number of incorrect identifications, and mean accuracy
of identifications--a fourth index was used, a weighted score in which
the weights were the values assigned to rights and wrongs scores under
the payoff method of presenting information requirements.

Nonsignificant results were obtained for the three regulc.r indices
of interpreter performance when the interpreter was operating under two
of the three requirements , accuracy and. completeness. For the weighted
scores also, results were nonsignificant for accuracy and for the
accuracy and. completeness combined. However, the significant result
for mean accuracy of identifications under the combined accuracy and.

— completeness requirement offers some hope for the certitude method as
possibly useful for stating intelligence requirements, particularly
where conflicting requirements for completeness and accuracy are
imposed simultaneously. As noted earlier , the additional important

-8-
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total number of targets Ill the scoring key. Although an analysis of
this variable wa~i not conducted in this exploratory investigation, it
will be included as one of the more important variables in a more
comprehensive study.

The ma.~or implication cf th~ experiment is that different methods
of stating requirements have an effcct  on performance, and that the
certitude method (i.e. requiring the interpreter to identify only those
targets for which his level of confidence is ~O% or better) appears tobe one prom ising method of stating requirements when conflicting
requirements of completeness and accuracy are imposed simultaneously. V

_ _ _ _ _ _
_ _
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A-i . IN~1~ U~TION~ FOR COMPtZ~ENESS REQUB~EMENT

General Military Situatli-~u

Higher headquarterr; i ~lannin~ an airborne drop Cf a battle
group in an area n~jaeent t.c~ your - ow’ of t’esponnibil Ity . Due t~ the
nAture of the mission, all enemy ~Th,)e.~’t t ;  must be reported . lk foi’r the

drop zone is selected all pousthie t getC should IT lo’nt cd and

identified. Your nUssion is to 1 CCRtA’ and identify aLL] 1~~~ iI~lc

military tai’get~ .

Inntruct !on~’ for Me t hod A ( i i ~-off Method )

Yon r perfoi’mance will be evaluated as follows : You will receive
one point for each correct identification. Erroi’s wiU not count
against you. Your total score therefor e depend s en t-i rc~y on the number
of correct identifications ,vou n~ ke.

Instructions for Method 11 (Cc i-t i t -ude Method )

Therefore , identiC,v all possitile military targete even though
your level of confidence in yout ’ tdentificatioiui n~.y be iiear zero .

Instructions for ct-hod C (Verbal Method )

Therefore, he as complete as po~~ 1hle In  ,you r identifications
and identify all possible iniliteu’y targets .
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‘ . t1 3TIW~TLON ~ ~‘~)l~ ACC~ f l~ACY AND ~~M}’1 . 1’ N1~ t d~~ ~U’NT

A~ axinoi’ed ~tt:~’k I C t o  I u,.- . ~‘1 : iucd for  t i t o  ~ r~’ i  c i ’ vo~u’ .-c ;t ~- ci ’

l’C~~~~~~nC ih i i i  ty  • LI impo;’ Lu I Lit: ;  L :1 u or:;:- ~~t ’ c ’: ( ‘
~~~~ ~ 1 ta C,V C O t -  I ‘- —

1. 1.,’. be 1 o t t  t-~’d

Your mt: ;Ciou IC I. ’ lo~’:;t .c- and ideut - Ii ’~ 1 nil 1 i t . u i ’ ,~ t~~ :’~~ -t - :  • but

at the :IUUI’ t IJnc , ti~ not to n~.;ko ;u~ ’ c.’;’ rouoci:: - I o;it- ii ’ I C C  (.1 ~‘: i- -

.1 i i :  t i’: i~ ’ t. t on: 1’
~ r Me t~1io~I A r~ ~ ~i ’t’ Mc ’ t 1io~

l’o :;t ,rc-:: ; tlw Iiiport:ua’c ot’ n~i.L u t-: ;  i::Ln~’, :; h: ’5t: u~’o b ’ I~~ o~-u ~~~~~~~~~
nud compieLcnc:: you :’ j ’ t  i’ Uh’o vtil be c ’V C 1l t.o~: a: 1’oi 1 d\~: :

will get one point i’ci’ end ; corr ec t  i n - u t i  t ’ I cu t .io:i • 1ict c~c r  . ~~c;; w i l l

also 1o:~c a point cci’ ( ‘nob er r or  you inckc

~ n C t t’ u 5’ t .  I on:  i ’ t ’  ~toL1 ;od 1’ ( C o t - t i  t-udc Met-hod )

Therefore . only identify t-ho:;c ob~1; ’ct: : j’oi’ which you r lovol ci ’

cot u’idcuct ’ in your ideu tifica t ,ioii j~: ~~~~~‘ ci - be t-i c r .

ii;;; Lruo Li ott: foe Method C (Vo rha 1. Mc t.1ic~I)

TIit’ rc i ’ol ’c , bc au ~‘omp l o to a: pot;:: ftlc in •vow’ bit -n t . i f to ; ;  t cii: : , tnt -

at the :uunc - t ime be a: accurat e  a:; p0:::; lb t o .
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A-) . INSTRUCTIONS FOR ACCURACY REQUIREMEWI’

Gene ral Military Situation

The U. S. military wilts opposing enemy units in your zone of
responsibility are under :trcngth and low on supplies , particularly
aimnunition. To avoid possible waste of n~imwiition and other supplies
priority must be given to those objects which can be clearly identified.

Your mission is to locate and identify only those objects which

you are certain contain military targets.

Method A (Payoff Method )

To stress the importance of avoiding errors your performance will

be evaluated as follows : You will get one point for each correct
identification, but you will lose 9 points for each incorrect identifi-
cation.

Method B (Certitude Method)

Therefore , only identify those objects for which your level of
confidence in your identification is 90% or better.

Method C (Verbal Method)

Therefore, be very accurate, as accurate as you can possibly be,
in making your identifications .

-
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B-i . PERSONT~EL RESEP.RCH BRANCH
IMAGE INT~~PRETAT ION PERFORMANCE TEST

PACKET NR: T-lO

CONTENTS : Situation Sheet, answer sheet, photos 8 to l~4- from Mission
R~7Li~B iC August 1950, map sheet 6822 II (INDONG, scale

• 1:50,000), sortie plot overlay, objects list

t GEN~~AL SITUATION:

You are a member of the 25th Infantry Division P1 team in Korea in
August 1950. The NI~ A has increased pressure both north and east of
TAEGU . The front now extends from K~AN-D0NG to HA1~~ONG-D0NG in your
division sector . (see Map ) It is expected that the enemy soon will
attempt major attacks in this area in order to secure the important
transportation center of T.AEGU southeast of your present positions.

SPECThIC SITUATION:

The Division G-2 Air has requested that your P1 team report on all
enemy activity along the NAI~PONG-GANG (River). Your team chief has
assigned the area covered by photos 9 to 13 of the latest photo mission
received. He has determined the scale to be approximately 1:7, 000.

REQUfl~EMENTS :

Report all of the following items :

Vehicles
Artillery
Fortifications

In identifying the objects on your answer sheet use only those names
appearing on the attached objects list.

You have 50 minutes to complete this task.

-15-
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B-2 . HUMAN FACTORS RESEARCH BRANCH
IMAGE INTERPRETATION PERFORMANCE TEST

PACI~~~ ~~ : T-17

CONTENTS : Situation Sheet , Answer Sheet , Photos 1-7 from Mission 1500F22, and. Sortie Plot

GEN~~AL SITUATION:

The date is 29 October 1960. You are an image interpreter in a P1Company attached to a STRAC unit in CONUS . Hostile forces have estab-
lished a beachhead on the eastern coast of Florida and air dropped
special forces 20 miles inland. The air dropped special forces havedisrupted conmiunica-tions and captured unknown quantities of U. S. Armyequipment .

SPEC~~ IC SITUATION :

Hostile forces have been reported in the area covered by the
photographs in your packet.

RE~U]]~EMENT5 :

Report all military objects appearing on the object list which
you can locate and identify on the aerial photographs. Use only thoseterms appearing on your object list.

-16-
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B-). U. S. ARMY PERSONNEL RESEARCH OFFICE
WASHINGTON, D. C. 20)15

PERFORI4ANCE ~~PtSURE: T-23 IMAGE INTERPRETATION TASK

CONTENTS: Situation Sheet; Inunediate Report Form; Photos lO37-l0J~.2
from Mission’ US 30-l#)-i.88

GENERAL SITUATION:
‘I

You are assigned. to the Immediate Interpretation Platoon of the
Photo Interpretation Support Unit attached to the US First Army. The
Allied Forces landed on the Normandy Peninsula on 6 June 19L1.24. and for
the next six weeks expanded their lodgement area in preparation for a
concentrated attack. The breakout was successful and the First Army
moved beyond St. Lo. Just recently the Third. Army attacked South and
West, securing most of Brittany.

SPECTh’IC SITUATION:

Last week the First Army easily captured Mortain but German forces
counter-attacked successfully two days ago . The situation has remained
the same except for a partially successful enemy drive in their northern
sector yesterday. Your unit has received - photographs flown three hours
ago (scale 1:10 ,750) and. artillery in the area of enemy penetrations
has been given top priority. You have been assigned part of -the photos
received..

RD~UThEMENTS:

Locate and. identify:

(Arty) Groups of 3 or more FA or AA positions whether occupied
or not

(Tank) Concentrations of 3 or more tanks and/or ~p guns not
on the road

(Wheeled v) Concentrations of wheeled vehicles (3 or more) not on
the road.

(Wheeled V- Concentrations of wheeled vehicles (3 or more) on the
road) road

(Tank-road) Concentrations of 3 or more tanks and/or Sp guns on
the road.

-17-
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1. A concentration of tracked or wheeled vehicles is defined here
- as 3 or more occur ing within an area of about 250 by 250 meters (approxi-

mately one square inch on your photographs).

- 2. A concentration of tracked or wheeled vehicles on the road
consist of a group of 3 or more, each being within one inch of the

— preceding vehicle .
I

- 3. Indicate the location of required items on your photograph
- ‘by placing an 9X” in the center of a battery or in the center of a

concen-tratjo’i of tracked or wheeled vehicles either on or off the road.
- Do not report individual tracked vehicles, wheeled vehicles, or guns .
— Report only concentrations of vehicles and. batteries and indicate the

- - number 01’ vehicles and guns in each.

- 
4. Use only the abbreviations given above under requirements in

- identifying the objects on yo~.zr Spot Report Transmittal Form.

5. You will have 25 minutes to complete your report.

..i8- 
-



C-i. RAW SCORE DISTRIBIJPIONS OBTAINED ON T-1O UNDER
— 

TI~ ACCURACY AND CO~PLETENESS REQUIREMENT

Method A Method B Method C
Man R W Acc Man R W Ace Man R W Acc
1 2 0 100 11 3 0 100 21 3 7 30 -~~~~~

2 1 8 U 12 1 0 100 22 0 8 0
3 0 10 0 13 4 0 100 23 1 7 12
4 5 4 ~6 14 2 1 67 24 5 1 8  22
5 5 8 ~8 15 1 48 2 25 3 10 23
6 9 2 3  23 16 3 9 25 26 2 1 1  15
7 0 i6 0 17 1 10 9 27 1 15 6
8 0 ~-1- 0 18 6 3 67 28 2 7 22
9 0 14 0 19 3 6 ~3 29 2 2)4- 8

10 4 6 )-I-O 20 5 42 11 30 0 11 0

Z 26 93 273 E 29 119 ~i4 E 19 118 138

C-2. RAW SCORE DISTR~~ tJTIONS OBTAINED ON T-17 UNDER
TI~ CO~~LETENESS REQUIREMENT

Method A Method B Method C

Man R W Ace Man R W Ace Nan R W Ace

1 50 12 81 11 44 33 57 21 73 34
2 43 17 72 12 ~6 15 79 22 34 12 74
3 27 33 45 - 13 27 24 5) 23 31 10 76
4 64 l~ 81 14 33 22 60 24 38 49 44
5 36 41 47 - 15 40 28 59 25 31 22 58
6 25 6 8i - i6 37 22 6~ 26 53 19 74
7 20 2~4. 45 17 4 28 12 27 ~6 30 55
8 38 10 79 18 48 21 70 28 ~6 29 66
9 24 19 ~~ 6 19 37 15 71 29 36 13 73
10 71 42 63 - 20 11.9 41 511. 30 15 29 314.

E 395 219 650 E 375 249 575 E 403 247 622
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C — ~~. RAW C~~U~ DIST]-~ 1~~ ~~~ ‘~-T.-\ INED ~)N T— 25 UNDER
rii~ ~ccui~-~ i R~~UD-~1~ME NT

1t- ~—d
__

A M~- t-~~--d ?±-‘ t ~~~~~~ ~
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D-1. ~~1Giti’i-~
) ~3C0RE DISTRD3UTION OBTA INED ON i’-1C’

UNDER ?flE ~~C1~TI ~ACY AND C01~ ’LETENESS
R U ~~EMENT (i~ = +1, ~ =

Mctiiod~ \ i-.... ~~~ Method C
Man Score Man 2c~ ’~ ’t Man
1 2 11 3 21 -~~

2 —7 12 1 22 —~~

3 — 12 1~ 2~ —~~

4 i 1~ 1
5 — 15 —‘

~~~
( 2 . —7

6 j :, lc —~~ 2c
7 -Ic 17 -~~~ 27
8 -~~ 18 3 28

19 —3 — -

10 -2 22 - 53 -11

~: -17 E -90 ~: ~~~~~~

D-2. WE IGI~~ED SCORE DISTR IBUTIONS OBTAINED ON T-25
UNDER THE ACCURACY R1~’QUIREI~-F~NT

( R =+ 1, w = - 9 )

Method A Method B Method C

Man Score Man Score Man Score

1 2 11 3 21 -55
2 -o 12 5 22 3
3 -

~~~~~ 15 3 22 -15
4 -4 14 -25 2~4- -25
5 -17 15 -52 25 -2o
6 -8 16 -70 26
7 2 17 -51 27 -~~~~

8 i8 -14 28 3
9 1 19 -5 29 -52

10 -22 20 -2 30

E -91 E -ll3 ~ -1Y6

-21-



E. ANALYSIS OF VAR IANCE TABLES

SUM OF MEAN
VARIABLE SOURCE SQUARES d . f .  SQUARE F

Completeness Requirement T-1~
Rights Between Gps. 44.60 2 22.30 .086

Within Gps. 6976.20 27 258.30

Wrongs Between Gps . 56.27 2 28.14 .228
Within Gps. 3337.90 27 123.63

Accuracy Between Gps . 2o5.47 2 131.74 .509
Within Gps . 6993.20 27 259.01

Accuracy and. Completeness Requirement T-1O 
-

Rights Between Gps. 3.20 2 1.00 .829
Within Gps . 52.00 27 1.93

Wrongs Between Gps . 19.40 2 9.70 1.820
Within Ops . 143.80 27 5.33

Accuracy Between Gps. 4864.07 2 2432.04 2.49
Within Gps . 26362.10 27 976.37

Weighted Between Gps . 1610 .60 2 805.30 1.786
Within Gps . 12171.40 27 450.30

- Accuracy Req~irement T-23
Rights Between Gps. 5.27 2 2.64 .539

Within 0ps . 132.20 27 4. 90

Wrongs Between Gps . ).
~3.40 2 21.70 .161i

Within 0ps. 3576.60 27 132.47

Accuracy Between Gps. 7256.07 2 3628.04 3.910 *
Within Ops . 25072.10 27 928.60 s

Weighted Between Gps. 54 .47 2 27.24 .206
Within Ops. 3573.00 27 132.33 - -

*
p (O1)
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