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lBSTBACT 

(f-

A aultiple regression method is presented f or comp aring 

This technique, which 

has been referred to as judgment analysis or policy 

capturing� is "described for judg111ent.s of tvo nurses. In the 

example presented, judgments. of future infant performance 

vere derived from the nurse's scoring of infants• b ehavior 

on the Brazelton Neon atal Behavioral Assessment Scale. 

Brazelton dimension scores served as predictors of future 

performance in a test of differences between the policies 

(criteria) of the two ·nurse�raters •• , ' • sa mple data 111 ustrate 

the technique but do not constitute a direct test of the 

data since the two nurse•s ratings vere actually on two 

different sets of infants. If the ratings had been on the 
. ., 

same b�bies or identical samples of babies, the technique 

would have revealed, ti�at, that the two nurses based their
; •/ 

judgments primarily on ono Drazelton dime nsion, interactive 

proceaaea: and second ,1 that one ·nurse consistentl y rated the 

b�bies' future �orforaance at a higher 10vel than aid the 
, . , r· ·, 

other nurso. Thia t�chnlgue has potontial application to 

•v�lultl�n of rating criteria for training ot ob�arvera or

ju�ges and in othor problem solv ing nroas such as conflict

rosolutlon.
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Subjecdve predictions of progress and obje'i:ti.v�• 
! . :,•; r • '; � 1 

-� ::-:·; 2 , ,, .- ::. -•', ,.: <- ... , :: .., 1:.: ,_ • ;_ .. i' (·: t t'·") i':xo 
assessments ·of· behavior are freguen tly required in .aany. 

programs and 
{ ' ' ' ,", ,, . ,, ·; , ·j ' .:' .t j f 

projects� Consistency and accuracy of these 

observati�ns are : �mportant issues the 

judglilents of different individuals or policies') in relation 

co patterns of attributes 

1983) • When assessing these judg•ents several questions

often arise, for example, which of the nany observations 

contributed the most ·to tha overall judgment? 

importantly, if aore than one observer is involved, 

Or, more 

e ' •.,.) 
extent did the raters rely on the same criteria as the basis 

Eor their pred�cti�ns. 

This" paper presents' a i_�e�J�al ' stati�U�ii I �ethod 
1
, 5i'or

1

'' 

::omparing the observ�tion� '��cl ,,d�tani�i�c/ \ i�e b����' �.f th�
t 

judgments of tvo i�di,vld,14ls. , Th� , method is appUed to

nbservAtions on the current status and judgments of fucure 

r.apabilides ot newborn infants. : The observations were made

uy two nurn.-s I J,n t lut proceu of coo:luc:ting the Brazelton

1eonatal Deh,vioral Aaaessaent Scale, BMBAS, (Brazelton,

197J). JU(!:J:il/lr,t of the inhnt•a futuro �tfor11anc:e was 1ude

,ftot compl�ti�n of the DNDAS assessment. To illuatrnte the

u�tho1, tho narce•s jud1meot a aro treated aR it they vere

rJting the ,4mo inf4nts. the tvo rntnr•• judgments aro then

:ompllt·od ln terma of the r011ression weights assoc:i4ted vitb

ilN!lAS dlnurn�ion scores (Als, Tronick, Lestor r. Brazelton ,

197"') ,terl.ved from tbo origina 1 BNOAS obsf'rvations. 

;cores represent the following dimensions: 1.
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.I?.!:2£!.llQ.§: capacity to respond to. social st.i11uli through 
·:; ":;_1' � ',' 'I. ,, ·"· • ·;.' 

orientation, cuddling and consoling; 2. �oso;i� processe�:
l 

, 
; '.,· JI-'�_- ··1:. ;: ·1 :: .. 

ability to maintain good tone, control aotor behavior and•• J,i ' ' ' 
• ' / ·., 

in�7grate ,acdons: 3. Qrnll.llilismal processi§: ability to

modulat.e st.ates of consciou3ness in interactions with the
' ' . 

�nvironment primarily by shu�ting out aversive sti■uli; and •• • 'i ". - , 1 .,,� "i " 

stability in response 

to stress. Dimensions 1-3 are scored as follows: . 1 for,, 
good, 2 for average; ana 3 for vorrisoae or deficient 

performa nee. t>i11ension 4 is coded ..either l (good) or 
•.'i 

(bad) • 
• i', ''i 

! {•, "" ..... :,;;,: "
!, 

.... _ ,. �)f i� ,': 

The·, general 111odel use.l as a basis for tanalysis of degree 

of rater sldlarity is a · multiple linear re9ression using 
:".,�,:.:,. �-r�����-1:ii-:•\, ,.;_,,,,,._):t. ·,_ c-.� ;� •,;. c-.,.,,'.·1:.A;_.- j .l�.7t�_.-.,� !_ • :, .,., 

least-squares estimation of tha,ragrP.ssion veights,
, ti-l!' :t;:� f�f1�·:i 1

:1 , , ,." •,'1·: .'! fJrr . ,.' : . , • 

where.w
1

, "a·•. an'a v, ••• wk �.re,�ea.st sgu,ar:es weights that 
S 1,;:.l, '., fH• , . J , ,_ , ,, '1 

minialie tho Rgu�red errorft in E. u 1• a v•ctor of "1"a and
I ·,1 ."t ;; ', 

1 ,· , ' : n-.,f: ''• ,) 

X1 .and X 2 ••• Xkitre the P: predictor. vec:tora. the dependent

varlabl�,. T, iD the •�t ot j��gmonta or ratings of the 

�ituatlon� chnract�riiod by tho pre1ictor d4tA. Tho 

tedvu.que· called 111-•olicy CA{ltudng," (Chri,;tal, 1968a, h:

Chrhtat & ilottrmherg, 1969; Wa.rd, 1979). 'rho co111bin�t1on 

of th�, rugrrnslon W('i,;hts nvfiliad t.o oach vnrinbla is takl!n 

an d�!ining tho ruter•n 11 policy" with regard to T, the 

d111nn1.n1 t v,rlalile. 
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Th e g eneral h ypothes e s t
o I 

I ', .  · ., 
• • ' 1 

�
' 

,.:1 
, , policy used by one ra

te r diff e r• ' 

be tes
t

e d  a r
e
: 

" Does th
e

from t
h a t u s

e d b y  anoth
er?" 

and "If the two polic ie
s differ, d o t

h
e y diffe r  b y a

constant amount?"

The models for i nterrat er compar is on ace p rese n ted 
f
i rst

followe� by their applicatioc t� ria�p l �  
B N B AS data. 

NE!

f! O /i

'rhe followi
ng r e grP. ssi o11 ·e9:ua.t ions w e re des i gn ecl t o  test

the ju1gmonts of the tw o· ra t ers, 
Nurs e  ·1 a.r.,J 

N
urse 2, o n th e

fo nr Bl113A S di111ensio'n flco re s. 

take the gene�nl form,

Each nursa •s equ ation w o uld

Y nur w-, • functio n o f (Di llw ns io n  1 ,  oir. 1e nsion 2, 
Di111()nsio n  3, 4 nd

D
hennion 4) + 

E (2)

,herQ r 1 3 u nurse's ju�gment o f a n  infant' s pe rf
or111ance. 

Ailmila r r,19ression equation .Lt eatabl ish ed f or 
N

urse 2 . 

tlo:lc
l 1,

which lnc or poratos both nursos•

•1•1ations int·J
1 1

,;i n gl o 11 0.1e1,· ta
k

on
I
n
to ac coun

t th
e

•���ihillt y that �urso 1 m

a

k

e
s rm tingu ot infant s  that yi old

• ,n oq•Htion (1 r nl.ght o . t

0
, 11

1
, a

1

, a
3

, a,,) th
4 t  4

i
f fe rs 

from
ht:• corrE>:::p ·. 111,Hn g equ a t io n (w o

igh t.s t,
0
, h

1 
, b

1
, b

3
, bJ of

urse 2. !he e q uation in: 



il 

Y = Ao Pl + A1 (P 1•D1) +. 42 '(Pl•D2) + a, (P1•D3) + 

"� (P1*DII) + b0 P2 + b 1 '(P2*D1) + b2 (r2*D2) + 
• r :r 

b·; {P2•D3) + b� {P2,•D4) •• + E1 (3) 

where r is the vector of future infant performance ratings 

from both nurses, D1 to 011 are the four B�BAS dimension 

scores, P 1 is 11 111 for Nurse 1 and o otherwise, P2 is 11 1" for 

Murse 2 and o otherwise, 11nd E1 is the error in Mo del 1. In 

other words, the nurses are assumed to have based their 

predictions on two completely different policiP.s. The least 

sguares solution for Equation 3 w ill yiel d two sets of 

weights that might be different. Dimension' 1 • for Hurse 1 

(P1•D1) has one ·:Weight (ai ) :as9-igQed ,to it, dimension 1 for 
, ,  

Murso 2 (P2*IP.> ·,may have anoth,er; ,weight (b i ) a�signed to, it,

and,�o-,o�.·:ii:'.i;: �rtherm�;e Pl is assignedono weight (a0 ) an d 

P.2 may havo another weight (b 0 ). 

'l'o tei,t tho hypothesis that the two nurses' 

predictions dif!erod by a conHtant, •roatrictions are impoaed 

on Mo<lGl 1 to obtain l'lodel 2, !guation 4. To ill ustrato 
,, 

this point, V(l would act as J.t the hypothesis J.•: wh•n two 

nurson ar:o pr.· ... r.or1 ted with 10 !JnbiOA an<1 aa�e� to IDAke 

prodict!r,na in depe111h, n tly 011 thoao 10 babio1-1, tho 

p,:Elt'] J.ct.1 Ofl.9 wlll ,utter by a conot11nt amount. The. 

r1H1t.riction ., im1,1lio<l by the hypot.honon of con.ohnt 

,ti ffaro11coa llL'O:

S11hntit11tin'] the.so nir.arictions in Ho1al 1 gives Model 2. 



·: I 

Observe that this model has the same weigh.ts (c
1 �• c

2 
• 1 '� • 

c,. ) for the two nurse·s, but that the nurses• judgments ·will 

differ by the constant value a
0 

- h
0

• 

�odel 3 asnumes that the policies U$ed by 

Nurses 1 and 2 are identical. Tte restriction on Model 2 

impli ed by this hypothesis is a� • b
9 

• c
0

• 

this restriction in l'!odel 2 gives l'fodel 3, 

Substituti ng 

!'" ,; " 

Y = c
0

u_ + c 1D1 + c
2

D2_ + c 3 DJ + c,.D4 ,•. El,. JS) 
' 

' .,,, 

wheJ:"e 11 = P1 + P2, t_he Unit _Vector containing ·a, "1" in· every

ele111ent. Observe that. this model 

inforuti<ln that dist inguish.es the ,two nurses •

.Utf3i: :10,11.,lll 1, 2 and 3 (u\{uatJ.ons 3, lS, and 5) have 

hoen dovalopid, the guoMtions of policy differencen can be 

11 nsve red 
• by comparing the (cguared multipl e

corro lilt i 01,3) f.rota tbe eg,at ion1.1. The �u«u1tlon, ttif thfl tvo 

policleH dl!t�r, do th�y diff�t by n conntant amount?" c�n 

b� an1ij�ru� hy dotermining if Rf is nignificantly larger 

t h-1 n "l · 

cafoulntil'l <J 

Thin compnrison, 

F n J_BJ_2 - R22 ) / (n1- nz)
(.1 - R 1

2 ) / (N - n 1 ) 

Equa tJ.011 6, is mnda by

(6)

vhich iA diatributed a� I with degrees of freedom (1f1) � (� 

iii} ·•ii, 

·J,1v. 
·_'_'i·\t�·1:, ..
.. 1 

�: � 
·-·1"' � � ; 

: ,, 
-�;� 
:.:f/I�·; 1. 
:; " 

r., , 

5;
;f 
I 
:, 
<1jt;
·t···1·� 
.. 

... _ ... •• 

�: -,

, -<' 

J. 

·l
-·�



•)·',';,,•-' 

\�?!:''./j"�
J

' ;' ': ' \' ' I· ,, �, 

n
2

) ,,�:·and, (df
2 ) •• = (N-:- ni ): ·n1' (=10) nu■ber of 

• •• c1�:�·f:rc1�\\;-•. ''i� ,:· ri'ad��;:, 1', z:1J; ,1: c'•6):, ,', i�: L'�h;e lu\nb,�r1 of

c,o�.ff,icie,nts in Model 2 an� .. N , ("'"5) is .the. t9,:a1. n!Jm.ber of

• r.a .. �ings, ,by b.oth nurses. If the F�test is not significant ve

accept the restricted �odel 2, 

the differences between the 

that is the hypothesis tha t

two n•1rse' s policies are

consiant is not rejected. The differc1:ce vill be (a0 • b�).

In this case Model 2 would be a dopted.

The next step .in the analy_ids depends on ,the res11lt of 

the comparison between l'lodel 1 and �od.:•l 2. If we reject 

the constant difference ·hypot'hesis· ve conclude that the

policies diffe r, and, t herefore, M.odel 1 is appropriate. 

I! we accept the constant diffe rcrnl�fl hypothesis Nodal 2 

is assume�, �nd to test tha t th� policies are identical we 

compare Hodel 2 with Model 3 as i n  cgu�tion (7), 

F • I!lS,�·/ ) / .(n2 - n:, ) 

( 1 - R,1 ) / (N - n2) (7) 

If P/ ia significantly la rger 

than R', tha nul.1 hypotb«�ia (a0• b0 • en) l.11 rejected and it 

can ba concludeJ that the nu rsou difror tn thni r ratin90 and 

the ditferonco is connt�nt. If the ditforonco in tho two R2 

in n,ot otgni ficant., it ls concluded that there a�o no 

t'lifferencos botweP.n the nurses• judgrnontn whim oxpressod in 

tnrms of tho four DNO�S dimensions. 
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§!lliW �n..4 Proce�!U:!- Subjects vere 45 infants who 

were seen at term as part of a larger study of metabolic 

derange�ents, neurophysiological functioning and behaYior. 

Informed consent was obtained from parents and physicians 

prior to testing. Brazelton assessments for 25 of these 

infants were conducted by one rater, Nurse 1, and the 

remaining 20 by a second r ater, Nurse 2. the sa�e assistant 

recor�ed the scores during the BNDAS tests done by both 

nurses. After each test was completed, the test information 

was combined to form the four. dimension scores (Als et al., 

1977) • Subsequent to the deterlllina tion of the four 

dimonsion scores the nuraas made a Judge� Future 

Performance, JFP, for each infant. This JFP was scored as 

o, 1, or 2, to correspond with predictions of bel ow average, 

avera1e, or above average tut.ure pert or11ance. 

eKplicit criteria wero suggested. 

No other 

Btlill! The Rcore•. r.or thft tour di•enaions reaulting from 

tha tost of the two nucaes ara in Tftble 1. 



Performance (J FP) , '.:.LJ,and.U3,t:�:zel t.on 
scale Dimension Scores From 'rvo -Horses 

Nurse 1 nurse 2 

Case JP'P 'n1 D2 D3 04 Case JF? D1 D2 D3 OIi 

1 2 1 2 1 1 26 2 1 2 1 1 

2 1 2 1 2 1 27 1 2 1 2 1 
3 1 1 2 ·2 1 28 • 1 2 2 2 1 
4 1 2 2 2 1 29 1 3 2 2 1 

5 , 2 2 ' 3 , 
··JO 2 , 2 2 1 

6 1 1 1 2 1 31 1 2 2 3 0 
7 2 1 2 1 , 32 1 l 2 2 1 

8 1 2 2 2 1 33 1 3 2 2 1 
9 1 2 '2 3 1 34 1 3 2 2 1 

10 1 2 1 2 1 35 1 2 2 2 1 
11 1 1 2 2 ·o 36 2 1 1 2 1 
12 1 2 1 2 1 37 1 2 2 2 1 
13 0 3 . 1 2 ·o 38 ,''' 2 2 1 2 1 
111 1 1 3 3 1 39 1 ·3 2 2 , 

15 1 , l 2'' 2 0 40 1 3 2 2 1 
16 1 3 2 2 1 41 1 2 2 2 1 
17 1 3 1 2 1 42 1 1 2 2 1 
10 1 2 1 2 1 qJ 2 1 1 2 1 
19 0 ' 3 3 2 1 4 ,, 2 2 2 2 1 

20 2 1 2 1 1 45 2 2 2 2 1 
,21 " 1 

'·2 2 ' 1 1
22 1 3 2 3 1
23 , J 2 2 ·1
211 2 1 2 1 1

25 1 1 ''1 1 1
--�--



The four dimension scores, 

of f uture perform ance were then entered into the models 

previously desciihed. 

0.926; anrl �,2 = 0.912. 

The results vere R12 • .  0.931 f Rl .;; 

Th� az values were entered into the 

f -test formulas with the appropria'te degrees of freedom.· 

First, Model 1 was compared with Model 2 using Equation 6. 

T 1 = (0.931-0.926) / (10-6) = .597 •• est : !. ( 4 , 3 5)
(1 - 0.931) / (45-10) 

( 8) 

Test 1 (�odel 1 comp ared with Model 2) was not significant. 

In light of this result, Model 2 �as assumed where a
1 

= b
1 

= 

1 indicated that nu::ses' judgments dif'i'ered by a const.an't 

amount, Modal 2 van compared to Nodel � in Test 2 ,  equation 

(9), usl.ng equ�tior. (7) above. 

(0.926-0.912) / (6-5)
Ill 7.26 (9) TeSt 2: !:_(l,J9) • (1 - 0.926) / (45-6)

ThP. I of 7.2� was significant at 2 < .OS; therefor�, the 

null hypothesls, that a 0 • b0 • c0 , vas rej�cted. While the 

a:q:,ectod nuL·ao.o• ratings of fu tura performance differed .by a 

<:01.�t..snt 111r.o.111t, the c:onstant fliff,�ronc..i was not ZPre>. '!'ho 

2 • 2 4 • - • 11 ( .ri C! e- ·r n b 1 f' 2) • 
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' ' ']�/�?��\\f, \·:; :-." ,. ��,."t{·;./ ';•��t��Y•\:'� .�•-·�·1.��l��:�.,,1;,t,�; .. ;n*:::> ';.1:-�� 
• • • ·• 'F:- Value• • • ' Prob-

Predictor.' , coefficient· (df:=.1, 39) :; · ability 

P,1 ::-Nurse one. 1.93 
P2-Nurse Two 2.24 
D,1:-Interacti ve Process�s - • 32 16.75 • 0002
D?.-Motoric Processes - . 02 .04 • 8471
D3-o rgan iza tional 

�rocesses - .22 J.45 .0708 
oq�Physi ological P.eaction 

to Stress • 26 1 .63 • 2098

*F-Values result from the (1,39 deg�ecs of freedom) test 
that the corresponding coefficier.t is equal to zero
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Since t he tlifferences between r11tings were constant (T�st 

1), ve can conclude thu the roladonships 'betveeii' 1t.'he,:four

BH!ll\S scores and the judgun ts of Nurse 1 did
'"✓

) �itr,,drh�r 

fro� the relatioiships of Nurse 2. But. Test. 2 '1h"c1ic��
'.

�a
1 

that even though differt!nces were 

s ignificant differf>nce between the level of ratings of ·t'h�1 

two nurRes. 

than Nurse 1.

Nurse 2 t£nded to give higher ratings (.31) 

Since the nurses .did not actually rate the same infants 

it cannot be 4:lete,rmined whether these results reflect actual 

differences in the nurse•s policies or differences in the

two sets o! infants. In this example the relationship of 

th� four !'NBI\S scores for the judgments was the same for the 

two n�rnas; therefore, it was �f interest to eiamine each of 

the Iour cotJfficients Inspection of the

Mod�l 2 re�r��sion equation in Table 2 reveals that the tvo

nurs�, baso� thel� judgments prlmnrily on dimension 1

(!ntaractlvo �rocense�). 

nmall probability ( � • 

Thin conclusion is basea on the

• 0002) associated with th8

hypoth1tnin th.n b11bios who have thA same 1Jcoron on Dimonoion

2, 3, and u, bu� different Oimonuion 1 r�tlngs will hnvo the

,,rr rntlngi:1. �ho proh�hility of • 07 

A�BoC!dted with tho test on Oifflannlon J indicatos that 

or,1,,nli,,tionlll ?rocen.ooa c1loo m..iy contrlhuto to the judgment

1iro1.:css. 
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i�portant not only to knov 
.:; .. ,,; i 

; \,·, ' ',i :'',, 
on what bases 

, 

and how 

c?nsi!u:ant,ly,, the observer fa making iudgments, but . also

whether judgments of rii�feront observer� or raters have 

f;imilar bases. Techniquos wh.ich aoidress these questions are 

demonstrated in Test 1 and· Test 2, multiple regression 

mo:!els which·· have been described as rolicy capturing. This 

approach ·de.scribes t.he set of var iables or observations that 
•' • \ '  ,, , ,  /i I 

. / best chancterize a judgment. 

One po.ssihle, app l i cat�on of judgm�nt analysis or policy 
·) 

capturing would be training programs whore ·the goals are to
• • ,:, 1 • • ,. ' 

c�va luatt'! and increa�e degroo of i ntr.1- and inter-rater 
" I •, 

',, • 

rul�11bil l ty, If the poUcy or. comb_lnatio� of indep ende,n t

vtriablcrn (ob:-iorvations), doa.11 not account. for a significant 
' . • � ,-' :, ' ') , 

proporti on af the variancG in th� depen�ont _varia�lo, it can

bo. lnferrert that the juclgmar,t of tbe observer is, to a large 

d.t9r.ae basad on inforffli\tion other than th.it contained in the 
' . ' ' 

prodotnrmlnoJ ��t o� ohsorvatiois. ln other words, the 

pt,L'tHH\ is u d. lhing intorma tion not ouul\rhN1 in tho 

boh�vioro rupr�s�ntod by tho valuo3 of tho in�opondent 

For exnmplA, if tho obs�rvor in 

instructo1 to 111.t�c an l\ll�O.JAmPnt of an infant•n futuro 

perform�nce ba�od on tho ro�ults of tho B�rAs, and t.ho ONDAS 

valu,,s ·Jo not  .support or prc-:Uct thfl ,1y:,, it may be that 
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-•w-�

� 

knowledge of the child's home environment or some 
I unknown factor. was entering into this judgaent. In this 

t 
l 

, 

' 
'l 

li •� • f f!1 
I, 

situation, it aay be necessary to retrain the obser'l:er to

elimlnat� other than specified informa tion or it may be more 

desirable to reconsider the factors in the equation. If two 

raters (judges or observers) d iffer in their rating 

criteria, the criteria of the rater whose judgments best 

approximate actual future performance can be adopted as the 

standard for others. These same considerations could be 

pertinent to questions of confli�t resolution, b oth in 

refining the dependent va�iable (Host & Starr, 1983) and as 

a way of describing how decisions are arrived at in problea

solving or negotiation settings (Fisher, 1983). 

CONCLUSIOH 

Thie technl1ue can t.,e ll valuable aid for detecting 

implicit wei ghtings ot unknown vari4bles which result in 

unexplained variance in judgmenta, and tor standardizing 

judgients, that is, insuring thnt they are basod on the same 

cri terh .. 
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