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A computer program named Program STANDARD 1is presented and demonstrated.,'

This program calculates the statistieal significance of the overall agree-~
ment ‘of the categorical assignments of twg oxr more observers. with a set of. .
true. or correct categorical assignments. - The present documentation includes

‘a description of the program's purposes, dnput, output, language and progcess~—

ing, limitations and computational formulae.  Also provided are instructions
for preparing the job deck, a listing of ‘the FORTRAN source deck, order; “of

the card deck for computer Drocessing, and a complete set of sample inpur
and output data.’ = =~ o \ o ~
N N . e

NN »
R

o

rd

. '[1] ‘ ) | :



N - * . A
. . . N .
) . N .
N N C
. '
. . . . .
) v » \ > * *
» A
- E RN 1) .
» N 3 \\!f
E : > . ~
N £y £ J
. - . 5
. N
? * o . B
N . B AN
N » Al : > » -
\ . N . . -
N . N . ., N
f . - ~ .
Al N
. . .
? . L
N M . Y . N B
N - . S N r N R
~ Y 3 .
. - . .
o . “
N . A
o \:
. .
3 > ‘ 5 .
N . N
N ' H
« . .
. . “ . '
\ »
- i) »
. . “ RS
r S .
N L. N . r Y .
~ » b} -
N - * - N a .
' . .
. » »
. . }
. \ .
* N M » R4
A »
. » N S

PROGRAM DESCRIPTION, FEATUREF, I

SN :  COMPUTATIONAL FORMULAE
S o l ‘ . .

- .
* . * W

. (Y NS . R
- - N x
- ®
v * i >
. S .
N P
»
- . 3
. R . .
*
” N * 'y
. ” , . h -
- »
- >
- - Al ] .
(SN . .
- - A ) > N
o »
’ v e ) : .
M N
. - <
A
A : - N
B -
’ A ~ »
\ ’ >
i
‘
A > * .
N RN -
J . . -
» . . + . . ~
. . R N « -
S r- ) O A
.
- ~ *
@
o ! )
N -
. AY
R N . ’ + : N .
' .
'
B . . . ] R
. , 4 ’ N
v
» * -
M -
2 F .
. .
»
h »
i 2 . * - » .
’ : ¥ {2] ‘ = M
) * - 1 R ~
\_\ N K *
. . R . " \
E lC : . s . N
1 K ) / .
*

i : .
N ~ N <



®, -
v .

"\ - Description and Features

»

Introduction Several measures of response agreement fon'observers
or raters' classifications on nominal ‘scales appear to be finding increased
popularity and a variety of applications among researchers and. practitioners.
Cohen's (1960) development of the statistic K provided a means to determine
the level and significance of the agreement between two observers in their.
. assignments of objects or subjects to nominal scale categories. ‘Later,
,Light (1971) refined and extended A for usebin the situation where multiple
© (1. e., more than two) observers would be making such assignments and further
provided a method for testing the agreement among such multiple observers,
upon, each specific:nominal category considered. This multiple observer
agreement’ statisgic, known as A m, was further extended by Fleiss (1971)-
- to the case in which the sets of multiple observers would not remain identi-
:  cal from one case to another.

6 - The several noted\response ag;eement*measﬁres share two principal sproper-
: ties in common: first, they make no assumption that any true,’ correct or
standard set of nominal scale classifications might exist against which the
 classifications offered by the variocus observers might be evaluated, and
. second, in cases where versions of f(‘m ‘are applied, there‘being more than
" two observers, involved,' the’t assifications of all observers are weighted
jequally thus rendering a measure of the overall conjoint agreement of the
" observers with one another and not with .any exiSting correct’ or standard
B set of classifications. . ‘ o a
However, when considering response agreement among observers in applied
. .and research settings, it is frequently desireable to test the conjoint
agreement among observers relative to a standard set of classifjcationmns.
This is true, for example, whenever it is necessary-to assess qée categorizing
ability of trainee observers in the light of an expert's categorizations or
when the classification accuracy of a categorical rating device must be sized
up against the conjoint ratings of indépendent .expert observers. For tiris
purpose Light (1971) has defined the statistic G to test the significance of
. the conjoint agreement of many observers with a . correct or standard set’ of
clagsifications on nominal scales.

- G 1s based upon a special variation of a multiple contingency table
routine which first compares the cbtained agreement of each of the observers'
categorical choites with the standard categorical choice and thereafter com-
pares this obtained level of agreement with what would be expected under the
null hypothesis of yandom assignment of cases to categories. For purposes
of testing statistipal significance, G is.distributed approximately according

- to the unit normal deviate. .

The computer program presented and demonstrated in this paper, known as-
Program STANDARD, tests the statistical significance of the conjoint agree-
ment of two or more observers with a standard set of classifications based

upon Light's (1971) computational formulae for the statistic G.

*
*
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Input. ' Each analysis requires four control cards and a data card deck’
as follows: (1) a titke card; (2) a problem card to specify the number of.
cases geing classified, number of categories and number of observers; (3) a
pair o standard cards indicating the standard category choices for each
case considered; and (4) a sét of observer cards, one or two per each
observer,: speciﬁying observers cafegory choices for each case.

Outgut The information provided for each analysis includes: (1) an
alphanumeric job title, (2) number of cases, categories and observers,

. (3) standard category choices for each case; (4) observers' categdfy chcices

for each case; and (5) value of the G statistic (see Equation 1 ff., pp. 5—6)
and 1eve1 of statistical significance associated"with the unit normal deviate.’
Language andkProceaéing. Written in FORTRAN Iv, Program SIANDARD is:
compatible with machineq in the IBM 360 series. Variables are in mmemonic
form accordjng to Light \§ (1971) computational formulae. _ Input editing and

. 0utput speeifications are provided for user's ayntactlcal QrTOrs.

~

.Iimitations. Currently Program STANDARD will permit up to 160 cases

to be assigned by 100 or fewer obgservers to a maximum of 10 nominal " eategories;
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) C;)mpﬁtationa} Fofmulae ,
'~ The -Program STANDARD a"\lgoritk}ms are as follows:
N Q ‘
-
- ) G - = ~ N (0,1); (1)
, (5 m? -
‘ . . .
v Q’E@,E Bl_..l 3 - ) (2)\‘
) . X p=1 i=] ‘
: o .g C m ’ - \ o
‘ )y .o % S ()
E(tm) = = & [n; (I _rl_+j}3 F &
| fisd o opd ‘ |
\ \“ and ) ~‘~\ N ‘ “‘ . )
~ D Q m > -
£ tn-—— D[y, (T n, )]~ z
Bolmy 7 g 1 (n < 1) "
. 1 g -
| e [n (2 n, (;9))]
- ‘nn-1),_. d
- e \ ;.‘.211' - B:ll ?
‘; N N 1 ‘ 9_ n . T
-——— %5, (D@ «.‘93) ) - @
n(n-1) _j_- 3 L+ p=1 - o .
and where Z in the former equ'ation‘ equals\ \ LT
n, (o E @) @, v, T @,®) @,®h.. .. -
E L
. \
i +0,, L (m 1(E)) (n, (E))] “
P .
! AN
* 224- {qu. Z (n (E)) (2*1(2)) + “2 E (1’1 (E)) (I’l ?(E ) I
. . B 5 ) B ':"
Q ) : : * [5] 7
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IE j} Instructions for Preparing Job Deck

L

The following/cards must be prenared‘ \ )

» ! card 1:f = ¥ "
. ‘ Title Card-—A job title may be punched in columns 1-80
x ‘ “: Card 2\ E ¢ » R
Lo Foblem Card——Speciflcations defined below AllgnumberS‘mnsp\Be
/ I right-adjusted‘ N g
N " . Columms ~ Punch o - X} o .
) -3  Numbér of cages (maximum = 16 )
. Lo es Number of categories.(maximum = 10)
oo f 6=8- ° - Number of observers (maximum = 100) .
Cards' 3 & 4: ‘

*

Standard Cards-~A standard or "correct” category choice must be
\ . indicated for each category specified in columns
<. ) * *4=5 of the Problem Card.. If the standard category.
: o choice for the lst case,is category 1, then punch 1
L. . L . An column 1. If"the stapdard category choice for’
.- ‘. o S - the lst case is category 2, than punch 2 in columm
o ‘ ~ 1....If the standard category choice for the st
et : \ case is category 9,.then punch 9 in colum 1. If
- the standard category-choice for the lst case is
: \ category 10, -then punch 0 in column 1. Repeat ™
standard category specifications with each column
corresponding to each case specified in columns 1-3
o f- the Problem Card. Two standard eards must be:
: N ‘ ) provided. If the mumber of cases is less than 81,
-, o the second card must be a blank card.

Observer Cards--One or two observer cards must be punched for each
~ . case, lf the problem calls for more than 80 cases,

- =

: then two observer cards must be punched for each

- - _ ¢ case. If the observer category choice for the first
; ) case is 1, then punch 1 in column 1. <Continue as

outlined in directions for Standard Cards.

N )

For examplé:~ 5 observers classified 10 cases into 3 Categories-—

(Title) EYAMPﬁE PROBLEM
(Problem) 101003005
(Standard 1) 1223332113

¢ _ (Standard 2) blank card |

| (Observer 1) . 1233222123 ¢ B ,
Sy (Observer 2) - 3223311112 o . .
\ X N . . R - *
N ~x " . e .

- (Observer 5) 1233211133

?



k4

%01 -

rogram Source .T..ist:lng TR . .

-

-

“~ . . A " Y

N o . ) s - . .
DIMENSION MATRIX{ 1000,10), SUMROW(-10) ,SUMCLM(10) ,RATCLM (100,100, = -,
~ XSUBSIX(100,710),SEVEN1(10),A(10), sev:nztlol,atlo),vaautxoo.lso). ~
XKEY(160),TITLE(20) “ ] o
INTEGER TMaRATCLMy NRAWy WATR IXs TITLE ~ Lo
DOUBLE PRECISION PART1, ETM,ONE, TWO, THREE, FOUR, va ,sxx,‘ )

 XSEVENL,SEVEN2, ZETA, SEVEN3, SEVEN ,ETATM, A S

DATA TM/0/,ROW/0.00/,COLUMN/O. ooz,PAerla_oo/,ETM/o.OOJ.DNEJO 007/,
XTW0/0.00/,THREE/O .00/+ZETA/O. OOI:FUURI0.00IyFIV-/D.DO/rSIXIO»OOIv \
XSEVEN3/0.00/,SEVEN/0.00/, ETATM70.00/+5/0.00/ySEVENL/10%0.00/, " .«
XSUMROW/10%0 .00/, SUNCLM/ 10€0.00/,A/10%0.00/,8/10%0.00/, S
XRATC LM/ 1000*0/ SUBSIXI1000*0.001,MATRIXIlOOOO*D/ e T \

READ (5, 1)TITLE ’ . \ \

1 FORMAT (2D A4) ' 3 o ., :
) READr-(b»‘v)NCA;E,NCAT,NRATE e - \ \ Y

4 FORMAT(13,12,13) o v - L

b Y L}

READ (5,6)KEY " . : | IR . . L

6 FORMAT (B0I1+/, 8011)

€ THIS RZADS THE DArA . o I

DO 9 [=1,NRATE ; . ‘

EAD (5:8) (NRAW( IyJ)yd= lvNCASE) ‘ ) : : DR SN ~
-8 FORMAT(80I1) . S * e L
9 CONT INUE * - - P YR
WRITE{6,800) = . | L L3 e

800  FORMAT{('1%,55K,'PROGRAM STAVDARD-,/,,32x' o . .

+ X'STATIST.IC OF CONJOINT MULTIPLE DBSERVER Aqaztncuv yITH A STANDKBD
XYy /7717 140Xy YMARLEY M., HATKIMS',qx,'AND',Qx.'PAUL Ae MCDERMOTT®,"
X//7 233Xy
X*UNIVERSITY OF NEBRASKA-LINCDLV'leXp’UVIV‘RSITY OF Pt NNSYLVANIA'
“XIIIIIII077Y ‘ Yoo

WRITE (6,900)TITLE | @ L

900 . FORMAT('0',20A4) = oL AR . :
WRITE(6,90 1 )NCASE,NCAT, NRATE Tt S ST,

\ FORMAT (* 0',5X.’HITH‘,AXvI4vZXy'CASES'.#X,IB,LX, . ‘ '

X' CATEGORIES"® ,4X, 149 2Xy *OBSERVERS'). ' .
IF {(NCASE.GT .160)G60 TO 500 i ot EUREN T R
IF (NCAT.GT.10)GO TO 503 R _ T ~
IF (NRATE.GF.100)GD TOo 505 e o T L s
WRITE(5,902) P o ‘

Y

[£3

L
’

902  FORMAT(%0',/////,9%X, 'THE STANDARD CARD WAS RZ AD A*'J e T

(3
t e

WRITE(6,903) (KEY(J),J=1,NCASE) . | Lo

903"  FORMAT(* ',80I1) - SN e e
HRITE(&»QOQ) : * i ‘ .

904  FORMAT(' #4/////y 9%, " THE - FIRST DATA CARD WAS READ AS") - . »
i=1 A ~ o ’

WRITE(5,905) (VRAN(I 1= LLNCASE) . AT Al
‘ .

905 FORMATU® 95011) ‘ . s

11 CONT INJE oL e .

- DO 20~ 1=1, NRATE oo ” -
: DO 20 J=1,NCASE : - B
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. o .
N - 1 A . . x -
v a * N g R
; I&JNRAH{I J).EQsO)NRAH(I,J)=10 . » o o
o« IFUKEY(J).EQDIKEY(JIEI0 | L : "
. . 20 ° CONTINJET \ ‘ . L . S
- NO=NCAT * NRATE ‘ - ~ A ‘ :
€ THIS SERIES OF CARCS(N=1 ‘THRU 60) CALCULATES THE CELLS OF
,q AGREEMENT AND DISAGREEHENT AND PLACES “THEM " IM.MwTRIx |
L © N=l e L . ) ‘
N 131 . . ) ’ T “\ T v : o
i 30  IF(I.GT.NCASE) GO TO 40 - B T
SN J=XEY(]) . S S O LT
© o+ K=NRAW [Ny 1) ) = s o P ®
¥ LIFINGGTGL) J=NCAT * (N-1) + 4 L : ‘ o ‘
Y HATRIK(J,K)-HATRIX(QAK) + 1 L v .
IR £2 T N ’ '
. 60710 .30 | e S o S
3 40 N=N + 1 . .,y . - N S -
.. M=M + 2= S L, e -
':‘ T ) 's ’ ‘ \“ ) . - - N b
IF (N.GTs NRATE)GO To~6o wSTos L :
D60 TO 30 L * S . IR ‘ ~
P60 CONTINUE | 'Q o . B o - -
‘ ' J-"a v \ ‘ \ . RN . o : . \ :
70 IF(I GT.NCAT) I= 1 R oL : T .
o TM=TM + MATRIX(J,I) , . ~ -
.C THIS £ALCULATtS THE 'SUM OF DIAGDNALS(AGREEHCNT CELLS) L
R =T + 1 . . _ , < ‘ .
‘ JJ*I \ N ~‘ R o Lo
" ©IF (J.GT.NQIGO TO 73 oo T A
o GO TO 70 e : o ' - - e
“ T3 CONTINUE ' - -
. C CALCULATES THE SUM DF ROW AND TOTAL ROW VALUE
..« DD 100 I=1,NCAT .= .
> . o DO 100 J=1,NCAT ) &
S SUMROBW(I)= SUMROW(I) + wATRIx(I.J) )
Cny, A ROW= ROW + ﬂATRIX(I J) |
100 °  CONTINUE . . N
.« , DO 120 J=1yNCAT : . o ‘ \
. D0.120 I<1,NO | L e e
SUMCLMEJ)= SUMCLMI ) *‘“ATRIX(I Jﬂ . e
~ oL _ COLUMN= COLUMN + MATRIX(I;J) o ‘ o ‘
120 CONTINUE - . L
L of: 140 I=1,NCAT .
o ' PART] = PARTl + (SUMROW( 1) *. SUMgLM(I)]
. 140 ~CONTTNUE 0y ‘
N ‘€TM= (1./1004) * PARTL. & = . | .
. ON‘.:*{]..{(NCAQE 1.)) * pﬂRTl N .
. CTWOs1./(NCASE**2 * (NCASE-1.)) . « = ‘
- _ FOUR=1./(NCASE™#* (NCASE - 1.)) | .
. DO 200 I=15NCAT TN e ‘
w » FIVE= FIVE + JUMROWIT)**2 SUH LM(I) S e
‘ ccmxmﬁnﬁz _ L - Ty
200 . CONTINUE - w'i ‘ . | SN
‘ S o, . R .
ST (10l 12 - \, ~ PR
. a ~,5 N » . . j. ) * H . .
- « . N A} * \
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RS 51&~ Foun * FIVE“\ ‘ N RO
. - 7 DO 240 J=1.NEAT LT N
QW“=*°W1\~ XA SR S LT
T N R ;‘ I:l R R g‘i‘&\‘ ‘~ e AN e ‘ “: t‘ ‘ 4 ‘ R ‘ \ ,‘:
L H’l \ 5 '5"“ N \d’ a _‘\m ) S \i f‘ L
tove21 o S IR tN\.GT.~NCAT)“n=H S T
ot "0 U TF AN WGT. NCAT) N2l _T o
TS MIE (I S6TT NO) GO TO 2407 | T A
St JRATCLMIMy Y= RATCLM (M) +. HATRIX(I,f)';. .
AN 5ussxxtn,J)= RATCLM(H,J)**z | : Lot
R I TR RN Lol ‘ oo
T U NaNTR L »s?:» o j . l . -
1 q\;g‘z;‘cb YO 210 "\" - LT e s e
;.. 2607 CONTINUE =~ © . L - ‘
o= T c g
R *\,:1 . o i - \ . ‘ . A ‘ . ‘.f;
. K=2 o '
160, IF(L «GT.NCAT) GO Td 180, o A
" AlJ)= (RATCLM(I,0) =* RATCL!(I,L) "+ RATCLMI{K,J) * U
7T XRATCLMIK,L)) * SUMROW(L) . N
. © . BLI= BLIY'H ALY L T
. \\;~ B > L L + 1, \ ) ‘ “Ma:’f‘« L
| : GO TO 160 e /
- 180 L=1. e S
. TF tJ 6T, NCAT) GD TOD 190 - - o T e s
190 ' CONTINUE ., | \~:\ L ‘ L
DO 195 I=1,NCAT \ o T e L o
. "ZETA= -2ETA + (SUHROH(I) « B(I)) L ~ S e
. . -195  CONTINUE - * R . e
U TC FINAL CALULATIONS OF 6 v _ o S R
" . - THREE= TWO * ZETA = . \ o o o
L DO 260 J=1.NEAT . o R |
. DO 260 1=1,NRATE o ] .
R, SEVEN1{J)= SEVENI(J) + SUBSIX(I,d4) . :
260  CONTINUE: | | L .
DO 270 I=1,NCAT - - - R - z -
. © SEVEN2(IL)= SEVﬁNl(I) * SUMRDH(I) S ‘ A . ‘)
210 . CONTINUE ‘ \ \ Co
o "DQ 280 I=1yNCAT . -~ ' \
O ~ SEVEN3= SEVEN3 +° SEVENZ(I) \ o |
L 280. -CONTINUE ) : L. & ‘ e 7
-\ SEVEN= FOUR * SEVEN3 - o N |
ETATM= ONE + THREE -' (FOUR * FIVE) - SEVEN .
6= (TM - §WH)!ETAIH**~5 T ‘ -
N 60 TO 599 : \ o : \
500 WRITEL6,501) o | e E U
S¢1°  FORMAT(*Q*,'NJMBER OF CASES: S?ECIFIED oN paoaL:n CARD. . . -
.. XIS TOO LARGE*). » . o T X
. 60 TO 99 . - - . S ¢
503 .  WRITE(6,504) L |
- 504 _‘FDRH&T('O‘ *NUMBER UJ,CATEGORIES SPECIFIED ‘ON, PROBLEM. -
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.84 FORMAT.('Q", 9x,'G OF‘7F9 4.'-----~ P LESS THAN .10%) = =, ~ 0.7
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