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~ ABSTRACT

A ngitiple reqreesion method is presented for comparing
the”baﬁes of two ragers' judgnents. _ This‘techn;gue,j_gpich
has begn referred‘wto as judgnent enalysis;}et eelicy
captuting, is described foc judgments ‘of tvo nurses. In the
" example presented, judguents of future infant perforiance
vere derived from the nurse's scoring of 4infants' behavior
on the Brazelton Neonatal Behavioral Assessment Scale.
Brazelton dimension sco:es served as ﬁtedicto:s of future
performance in a test ot eitterences between the policies
(criteria) of the tvO”nnrseératersgvVfSample data illustrate
the technique but do not.conStitute a direct test of the
data since the two nqrse;s- ratings vere ac:uelly on two
different aets ot infants. It the ratings had been on the
same babies or 1dentica1 sanples o£ babies, } the technique
would have revealed,bt;gey,‘ thegsgbe tvo nurses based their
judgments primarily on“oeelnre;eltee dimension, interactive
procegsses; and aecohd;:that one nurse consistently rated the
babies' tuture portoruance at a hlgher lavel than did the
other nurso. | Thln technigue has pOtontial abplication to
evalustion of rating criteria for training of obgservers or
Judges an? in other problowm solving areas such as conflict

rosolution.
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o SubjeCtive\“ prediccions ot progress;‘and objective |

’ 7 )i X
assessments of behavior are treguently required in l;ny

prograns and projects.wmwéonsistency and accuracy ot thesgf
observations are' 1mportant issues 1n evalnatinq **iéé“
judgnents of dlfferent 1nd1v1duels or policies in relation
to patterns of attributes (?lsher, 1983-v Most 8 Starr,'
1983) .  When aSSessing these judguents several - quesclons
often arise, for exenple, ihich of the nany observations
contributed the hosnlro the overall judgnent’ | 'of. nore

?

importantly, 1f more than one observer is involved, to vhat
?

extent did the raters rely on the same criteria as the basis
for their Pred%CFiQns,- el e : ¥ ‘rm . ;J o é
This' paper presents a general statlsticdl nethodlﬁfofﬂ
comparing the observations and detezuieioq{ ;ﬂe bases ot che’
judgneats of twouindivlduals.g The .mathod is applled to
ohservations on the current status and judgments of :ucure
vapabilittes ot newborn lntants.‘ The observations vere naded
0y two nucses ln t he proceas ot conducting ‘the Brazelton*
veonatal nehxéioral Assellaent Scale,'J BNBAS. (Brazelton,
1973) . Judgaent of the in€ant's futuro porforaance vas made
1fror completion of the nwnasgaasessnent. 70 illustrate the
mthod, tho nufse's judymenta aro treated as if they Jere'
rating the same infants. The tvo rators' Judgnents are then
compured in terms of the regcression weights assoclated wvith
UNBAS dimension scores (Als, Tronick, Lester & Brazelton ,.

1977) derived from the original BNBAS obser'vations. These

scores represent the following dimensions: 1. Lg;ggact'gg
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‘n'g;oce_gggf capacity to respond to social stinnli through

W

orientation, cuddling and consoling, 2. » o_o_ oc ses:

i‘i’k -.\. ‘m .'Jv" di' i A 2 "‘ RN

abiiity to naintain good tone,‘ control notor behavior ‘and

e J

integrate actions. 3. Q;gg igg ig_Q; gggggggg_g ability to

‘nodulate States of consciousness in interactions uith the

Hi

environnent primarily by shutcing ‘out aversive Stinuli° and

gh1§;01091g51 ;egcgig 1o g_gess:‘ stability in reSponse

to Stress. . Dinensions 1~3 are scored as follows- '1 for

-

good 2 for average; and 3 for vorrisone or deficient

h

'perfornance.‘ Dinension " is coded either 1 (good) | or 0

fM “y

(bad).

Thé’genaral model usel as a basis for‘analysis or'degree'

of ratgr _sjnilarity is a - nuktiple linear regression using
ol R R SEATINE S TR SO R G die #

least-sguares estination o£ theﬁregression veights.

e ﬁl} ,'F{}u & dr PR

SRR IS B S O SUGER u,-xz +ece ¥ “"k"k’*""" SR 0 R
SRR B ot o T ot THONL IOR d e w

uherg Vo Yy and Vyee. "k ate- 1east squares veights that
RS e dw e ‘

nininize the agunred errocs in gg p is ,& vactor ot "1"s and
X. and x, ...xkare the K predictor’ vectorr. The dependont
varlable,. !, ia the ‘9: of jndgnontq or ratings_ 2f the
situAt!ons chnract«rizod by tno predictor data, Tho
Leqrnsnion Jpplodbh outlined here is a'variation of a
tedmique: called ‘gpolicy cnpturin_g,_" (Ch_risltal,‘ 1968a, b;
chrtntal;s dottanherg, 1969; ward, 1979) . Tho conbination_
of thn regrtession veiglits applied to each vnrinbledin taken

as defining the rater's "policy" wicth regard to ¥, rthe

depanient vaciable,
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The gemeral hypotheses to be tested are: _’“Doeq the
policy used by one rater diffet from that used by another?"
an@_ "Iif the _;wb poliries differ, | db they Qiffer by a

constant amount?"

The models for interrater coaparlison are presented first

followel by their applicatiorn to sSanple BNPRAS data.

~ MEIHOD

Model Development

The folloving regrnssion*euuations wvere ‘designed to ‘test:
the Judgmeénts of the +wo ratocs. Nurse ‘1 ard ‘Nurse. 2, on the
four BYBAS dimension scores. Each nucsa's equation would

take the geaneral forﬁ,

Y nuxoa = function of (bimension 1, pinension 2,

Dimcnsion 3, and Dimension 4) + E (2)

/hore Y is u nurse's judgment of an infanc's performance. A

ilmilar regrassion equation is established for Nurse 2,

Molel 3. Model 1, whieh {incorporates both nurses!
quations into u single wmodel,” takes fnto account the
m38ibility thae wurse 1 makes ratings of infants that yiecld
‘n equation (welghts a,, a,, @,/ 3, a,} that differs fron
he correspsnding equavien (weights by, b, b,, b, b,}) of
acse 2. The equation is: .
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_f9:'.5f‘_'.i_'r= a,P1 + ay(e1eon) + a, (21%02) + a (21+D3) +
L a, (p1¥na) + byP2 Y b, (pztm) + b, (92*02) + |
LE;e b,(Pz*DB) + L~(92*D4) + El A | '(3)"
where Y is the vector of future infant performanco ratings
~from both nurses, D1 to Di are the four BNBAS dimension
scores, P1 is "1v for Nurse ! and O otherwise, P2 is "1" for
Nurse 2 and o othenwise,:and E1 is the error in Model 1. 1In
other words, the nurses are assurmed to hnve based their
predictions on two complerely different policies. The least
squares solution ifor Eguation 3 will yield two.sets of
veights tnat might be different. Dimension 1 ' for Nurse 1
(91*01) has one weight (al) nasigned to it, dimension 1 for-
Nurse 2 (92*01) may have nother weight (b,) asqigned to it,

and so on.,:,?urthernore P1 is assigned one veight (a,) and

P? may havn anocher wveighe (bo).

ngggi 2; aeiTo test tho hypothesis that the two nurses'®
predictions diffnrod by a coastant, restrictions are|impoaed
on Model 1 to obtain Hodel 2, Equation 4. To illustrato
this point,‘vo would act as it the hypocthesis is: vhen two
nuCsos aro pzenontad vith 10 blabies and asked to make
prodic ionn independontly oun  thoso 10 babios, tho
predictlons wlll axrzét by a constant anount. The
rostrictions dimplied by the hypothoses of constant

differences ato:
u, = b, = ¢, a, = b, =c,, 8, =h, =¢,, and a, = b, = c,

snhstitnting these restrictions in Model 1 gives Model 2.
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Observe that this model has the same weights (¢ c g,
c,) for the two nurses, but that the nurses' judgments will

differ by the constant value a, = b .

figlel 3. .‘Hodel 3 assumes:_that the pélicies uged by
Nurses 1 and 2 are identiﬁdl. The restricfiqn on quei 2
inplied by this hyponhesis is a, = b, = ¢. Substituﬁiﬁg
this restriction in Model 2/givés Model 3, Z
¥ 2c,0 tcDl+cb2tc,DI+cDie Y (5
where U = P1 + P2, the Unit Vector coataining ‘a ®1" in ‘every
element.  Ohserve that this model ~ has, given up , all

information that distinguishes the two nurses.

Testing the 'ypotheses.

After Molaels 1, 2 and 3 (uguaclqns 3, 4, and 5) have
bhoen devalopad, the quaestions of policy dittérencea can ba
ansvered by comparing tche R2's  (squared multiple
corrolation3) from cthe equationa. The question, "If the two
policlies difter, do theny diffar by a constant amount?" can
be anawaIred hy dotermining 1€ ne is saignificantly larger
chan  R2, This coaparison, Equation 6, is made Dby
calculatin g |

P e AR12=R’) / (n;- n,) (6)
(1 - R2) / (N~ n,)

which i3 distributed as P vith degrees of freedom (1f;) = (n
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(N - n,).ﬁp n,(=10) is the nunber of

,,,,, " e

{ 12} R ” 3. * -
"T-cogfficients in Hodel 1 & ('6) ' 15 5th9 number of

| d-coefticlents in MNodel 2. and N }(=q§) is the total nuubec of

.“§2£1n9§<5Y=hQFh nurses. JIf tne_rftestd;s not sdgniﬁ}cent ve
lfaccept¢the teStriCted ﬂode;;z,fr.thnt is the hijthesis'that
the' differences - between the tvo nurse's policies are
. conStant is not rejected. The difference will be (ao "ba).

In thls case %odel 2 would be adopted.

‘The next step in the analysis deoends on:,ﬁne_:eSQ}tlof
the comparison between Hodel 1 and Hodwl 2. If ve reject
the constant difference hypothesis ve"conclude that the

policies_dlffet,,and, there:o:e, 59491\1‘15 approptiate.

" If we accept the constnnt difference hypothesis Model 2
1s assumed, and to tese’iﬁkl“ the policies are identical ve

compare Model 2 with Yodel 3 as in equation (7),

(Rg? = Rgt) / (ny = ny) - (1)

FR T -R2) 7 (N =np)

vhere R,? is compared to RS2  If R? 4is significantly larger
than n!, tha null hypotheals (ag= b = c,) is rejoctad‘and it
can be conclude) that the nurses diffor in thoir ratings and
the diffoeronco is constant, If thn differonco in the two R?
is not significant, ic is concluded that there are no
differencas between the nurses! Judgments when expressed in

terms of the four BNBAS dimensions.

62



Hodel Application.

. : pre
Sabjects and gggggggigg Subjects ﬁebe‘ds'iiﬁfigféfﬁgg
vere seen at term as part of a larger study of metabolic
derangeaents, neurophysiologiéal functioning and behavior.
Informed consent was obtained from parents and physicians
prior to testing. Brazelton assessments for 25 Oof these
infants were conducted by one rater, HNurse 1, and the
remaining 20 by a second'racer, Nurse 2. The saae assistﬁnt
recorded the scores during the BNBAS tests done by both
nurses., Affer each test-uas conpléted, the test information
vas compined to form the fou; dimension scores (Als et al;,
1977) . Subsequent to thalr determination of the four
dimension scores the nursés made a Judged Fuiure
Performance, JPP, for each infant. This JFP wvas scored as
0, 1, or 2, to correspond vith predictions of below average,
average, or above average future pertornanée. No other

explicit criteria wero sugjested.

Resylss The scores. for the four dimensions resulting froa

the tost of the tvo nucses arc in Table 1.
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;andBrazelton

Froa Twvwo -Nurses

‘Judged Future Performance (JFP) ;7.
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The four dinension scores,‘ nurse 1dentification and :atings

oA .,.m,si'x T

e

of future perfornance were then enteted into the models

previously described. ‘rhé* results wvere R,? = 0. 931" Rf-‘
0.926; and Rz = 0.912, Tha 82 valnes vere eutered into the
F -test formulas with the appropriate degrees of freedon.
First, Model ' vas compared with Hodel 2 using Fquation 6.

(0.931-0.926) / (10-6)

= =.57 8
-(4,35) (1 -°0.931) "/ (45-10) ? (8)

.Test 1: F

Test 1 (Model 1 compared wit‘nﬁbdei 2) "uas not significant.
In light of this result, Model 2 was assumed where a, = b =
€,» a, = b, =¢,, a, = by = ¢, and a, = b, ® ¢,» Since Test
1 indicacved that nu:ses"judgmehts differed by a constant
amount,-ﬂodel 2 vas compar¢d to Model ? in Test 2, equation
(9), using equatior (7) above.

=(1,39) (1 - 0.926) / (45-6)

The F of 7.24 was significant at p ¢ .05; therefore, the
null hypothesis, that a, = b, = ¢y, vas rejected. While the
oxpectod nursos' ratings of future performance differed by a
conatdnt amount, the constant ditfference was not zero. The
eatinite of the actual differance was a, = b, = 1.93 -

2.26 = «,31 (sce fable 2).
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gforﬁﬂodel 2 (ﬁé@ﬁgibﬁ;yjzﬁﬁy

‘I‘,';}?- %~ :r;'-:a-d 7 w PR oy ot »’*“v?:‘;s?*' By

R R ' P-Value*.f :
*Predictor Ll Coetficient (df=1, 39) xaability
‘91 Nurse One . o 1,93
p2-durse Two _ 2.26
Di-Interactive Processas . - .32 16.75 .0002
D2-Motoric Processes = L02 - 04 - 8471
D3-0rganizational e , . “ o

processes ' - 22 3.45 .0708
D4-Physiological Peaction
to Stress _ .26 1.63 « 2098

*F-Valués result from the (1,39 degrees of <freedon) test
that the corresponding coefficient is equal to zero
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Since the d;fferences betveen . ratings vere constant: Testc'he

1), we can conclude that the relationships betveen the four"l°

o lat
BNBAS scores and the 1udqnents ot Nutse B did not'ﬁiffet?a»'

from the ‘relationships of Nurse 2. Buc Test 2 indicatedﬁn
that even though Qifferences vere constant there “%3@“333
significant difference between the level of ratings of the’
two nurses. Nurse 2 tended to give higher ratings (;3i)

than Nurse 1.

Since the nurses . did not actually rate the same infants
it cannot be,detepnined,vhethern;hese results reflect actual
differences in thenurse's policies or differences in the
two sets of {infants, In this example the relationship of
the four “Nanﬁ scotesltof7the judgnents vas the same for the
tvo nurs QS therefore, ic was-of intere"t to exanine each of

the Iour coefricients € ¢ Cpy c!, c“; | Inspection of the

3 !

Model 2 reqlossion eguntion in Table 2 reveals that the two
nnfsos basod tneif Judgments primnrily on dimension 1
(Intocnctivo Proceases) . This conclusion is based on the
small probabllity' ( p = .0002) associated with thae
hypothenis that babies who have the same scores on Dimonoion
2, 3, and o, bur dLfferant Dlmonnion 1! ratings will have the
gamn  elpectod JIP ratinga, T"ha prohability of .07
anguciated wlth the test on Diwension 3 indicates that
organt{zational Processes also may contribute to thevjudgnent

procass,
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judqnents qug behavior

@f\&
}

,Evaluation

tiv.n

based'
‘M oo B

"obserfationa is a. aituation that ,occurs frequently;f

.iiﬁ

important jnot "only to _knou on what bases and how

._::»-i

 cons1etant1y the ob etvét is ma<ing 1udgnents, _be; ;also

| unetner_ﬁjuignen;s of diﬁferont ohservers or raters have
éiailar neses;'_technigues vhich address &osc ques:lons are
demonstrated in Test 1 and - Test 2, nultiple regression
" models which have been described as folicy captuting." This
approach deectibes the set of variables or: observations that

SRR |

best ‘characterize a jud9m°nt.‘ R Lf-“*- T n,f~~“

" B s -" v P S A T o .
T SR Sy v M ;* g : 5 o E
Al . LIS

- One possible application of judgment ancljsis or policy
canturing would be training pxogramv hore the goals are to
ovaluaeo_ and “increase degrno of 1ntta-. and inter-rater
reliabiltty. It the policy or combin *lon of independent_
vxrlablen (obnervations), does not account for a siqnitlcant_
proportion or the variance in the dependent variable. it can
be infarraed that the judgnent o£ the observer is, to a large
daqroe basad on inrormation ot her than that contained in the
pnodotnrmineq gt  of oheorvations. In other vorde, the
person is ucilinlng. information not wsummarized 4in tho
hohaviors rupreaented by the valueas of the independent
varfables in the equation, For example, if tha observer is
instructo?l to makc an aassesament of an. infant's future

performance basod on the results of the BNPAS, and the DNBAS

valuas 10 not support or prelict the JFPP, it may be that
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knovledge of the child's hone 'environnent or some: other
i T »f‘i o B .4,4.&

~unknown factor vas entering into; this judgnent.jxq In thisﬁm“

P

situation, it nay be necessary to retrnin the obser!er to
eliminate other than specified information or it nay be nore
desirable to reconsider the factors in the equation. If tvo
raters (judges or observers) differ in their rating
criteria, the criteria of the rater whose judgnents bhest
approximate actual futnre performanCe'can be adopted as the
standard for others. These sanme considerations could be
pertinent' to queStions of conflict resolution, both in
refining the dependent variable (uost £ Starr, 1933)‘ and as
a wvay of describing how decisions are arrived at in problem-

solving or negotiation settings (Pisher; 1983) .

CONCLUSION

This technique can be a valuable aid for detecting
implicit wveightings of unknown variables which result 4n
unexplained variance in judgments, and for standaroizing
Judgments, that is, insuring that they are basod on the sane

criteria.
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