CONJOINT

This procedure performs conjoint analysis using ordinary least squares.

Notation

The following notation is used throughout this chapter unless otherwise stated:

n The total number of regular cardsin the PLAN file.

p The total number of factors.

d The number of discrete factors.

| The number of linear factors.

q The number of quadratic factors.

m The number of levels of levels of theith discrete factor.
a Thejth level of theith discretefactor (i =1,...,d).

X Theith linear factor (i =1,...,1).

Z Theithidedl or anti-ideal factor (i =1,...,Q) .

r The response for theith card (i =1i,...,n) .

t The total number of subjects being analyzed at the same time.

(When /SUBJECT is specified, tisusualy 1.)

Model

The model for the response r; for the ith card from a subject is

p

f :,BoJfZUjkji

1=1

where Uik, is the utility (part worth) associated with the kjith level of the jth
factor on theith card.
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The Design Matrix

A design matrix X isformed from the valuesin the PLAN file. Thereis onerow for
each card in the PLAN file. The columns of the matrix are defined by each of the
factor variablesin the following manner:

There is a column of 1s for the constant. This column is used for the estimate
of Bg.

For each discrete factor containing m levels, m —1 columns are formed.
Each column represents the deviation of one of the factor levels from the
overall mean. There is a 1 in the column if that level of the factor was
observed, a-1 if the last level of the factor was observed, or a O otherwise.
These columns are used to estimate the m -1 valuesof aj; .

For each linear factor, there is one column which is the centered vaj ue of that
factor (x;j =% ) . These columns are used to estimate the valuesfor f; .

For each quadratic factor there are two columns, one which contains the
centered value of the factor (zij - Z) , the next which contains the square of the

2
centered factor value (zj—%) . These columns are used to estimate the

vauesof jy-.

Converting Card Numbers to Ranks

If the observations are card numbers, they are converted to ranks. If card number i
hasavalue of k, then r; = k..

Estimation

The estimates

(BSa B =(xx) Xy

are computed by using a QR decomposition (see MANOVA) where



[ if responses are scores
Y T1n+1-r  if responses are ranks

The variance-covariance matrix of these estimatesis

F2(X'X)

o :i rIJ rIJ /(nt d-l-2q-1

Thevaluesof y are computed by

Vii=Vi-2%oz
and
Vio = iz

with variances
var(§/j2) = var( 1) -42; cov( V11, Viz) +42f var()
and

var(§/j2) = var(72)
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where

cov(f/jl, i/,-z) = COV(ijla Aij) -27° Var(AViZ)
Thevaluefor f3, is calculated by
Bo=H3-y B -y (hua +ha?)

with variance

var( o) =az;'a’

where

var By cov(Bg. B) cov(Bo. V) cov(B' )

~0
var yql
~0
var gz
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Utility (Part Worth) Values

Discrete Factors

ajk fork=1...,m; -1
Uk =1 m-1
- ) ay fork=m
=1
Linear Factors
Ujk = Bjxk

Ideal or Anti-ideal Factors

A s <2
Uik =V j1Zjk T Vj2Zjk

Standard Errors of Part Worths

The standard error of part worth uj = /var(uj) where var(uj) is defined
below:

Discrete Factors

var(@ ) fork=1...,m -1
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Linear Factors

Var(ujk) = X%VBF(BJ)

Ideal and Anti-ideal Factors

var(uj) = 72 var(y 1) +27¢ cov(¥j1. ¥j2) +7¢ var(¥;2)

Importance Scores

The importance score for factor i is

RANGE;
p

RANGE,
; .

IMR =100

where RANGE; isthe highest minus lowest utility for factor i.

If there is a SUBJECT command, the importance for each factor is calculated
separately for each subject, and these are then averaged.

Predicted Scores

p

f :,Boszﬂjkji

1=1

where ﬁjkji is the estimated utility (part worth) associated with the kjith level of
thejth factor.
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Correlations

Pearson and Kendall correlations are calculated between predicted (f;) and the
observed (rj) responses. See the CORRELATIONS and NONPAR CORR
chapters for algorithms. Pearson correlations for holdouts are not cal culated.

Simulations

Each person is assigned aprobability p; for each simulation i. The probabilities are
al computed based on the predicted score (f;) for that product. The probabilities
are computed as follows:

Max Utility
1 it = max(r)
P10 othewise
BTL
__fi
P=
2"
]
Logit
e
b= F

Probabilities are averaged across respondents for the grouped simulation results.
For the BTL and Logit methods, only subjects having al positive f; values are
used.



