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In the article, the conjoint analysis method was applied to the situation in which School 
Management intends to start new, post high-school form of teaching opportunities. Each new 
school is described by five variables: duration, work intensity, organiza.tion, vocational diploma, 
and price per month. In this inquiry a sample of 165 high school students from Wrocław were 
asked to express their preference. The respondents were asked to evaluate the proposed schools by 
evaluating them on a lOO-point scale. In order to estimate the part-worths, and relative importance 
of each characteristic in the choice proces&, collected data are analysed with conjoint measurement 
methodology. 

L INTRODUCfION 

For consumer preference evaluation in marketing applieations conjoint 
measurement is used. (The theoretical baekground for the conjoint analysis 
method is given in: Walesiak 1996, Dziechciarz and Walesiak 1995, Louviere 
1988). As a base for that a set of products described by the vector of its 
characteristics' values is used. The conjoint impact of two or more produet 
characteristies measured on the nominal scale (independent variable) on the 
dependent variable with the values measured on ordinal, interval or ratio scale 
is determined. The selection of measurement scale for the dependent variable 
determines which method of parameter estimation ean be used (see for details: 
Vriens and Wittink 1994). The most common distinction is between metrie and 
nonmetric estimation procedures. Metrie procedures (e.g. ordinary least 
squares regression with dummy variabIes) can be applied to interval- or 
ratio-scaled measurement of dependent variable. Nonmetrie estimation met­
hods (e.g. monotonie analysis of variance) require ordinal data. 

In order to estimate the part-worths (the term part-worths (utilities) is 
defined in section 2), and relative importance of each charaeteristic in the 
choice process, colleeted data are anaIysed with the conjoint measurement 
methodology. As the result of the analysis (Hair et al 1995; Anttila et al 1980): 

1) the relative importanee of each attribute to the overall evaIuation of the 
object is shown, 

• Department of Econometrics, Wrocław University of Economics . 
•• Department of Econometńcs and Computer Science, Wrocław University of Economics. 



176 JÓZEF DZU!CHCIARZ. MAREK WALESIAK 

2) the relative contribution of each attribute level to the overall evaluation 
of the object is shown, 

3) the predicted market shares for the objects with different sets of features 
are given. 

2. PROBLEM DESCRIPTION 

School management intends to start new, post high-school form of teaching 
opportunities. Each new school is described by five variabIes: 

Duration: 
one year, 
two years. 

Zz Work intensity: 
- 20 hours per week, 
- 30 hours per week. 

Z3 - Organization: 
fulI time, 
evening courses. 

Vocational diploma: Z5 Price per month: 
yes, 250 zł, 
no. 200 zł, 

150 zŁ 

In this inquiry a sample of 165 high school students from Wrocław were 
asked to express their preference. The data was collected in autumn 1995. 
Cattin and Wittink (1982) report that the sample size in commercial conjoint 
studies usually ranges from 100 to 1,000. 

Instead of asking for the evaluation of aU possible combinations of 
characteristics' values (Le. 48 possibilities: 2 x 2 x 2 x 2 x 3), the orthogonal 
array or 10 "schools" was constructed (Figure l). 

The respondents were asked to evaluate proposed schools by evaluating 
them on a l00-point scale (Table 1 shows selected respondent's rating of school 
descriptions). 

3. METHODOLOGY 

Ordinary least squares regression with dummy variabIes was used for the 
estimation of part-worths separately for each respondent. In regression analysis 
dependent variable is a value attached to each school (each produet) by the 
respondent. In order to enable the measurement of the relative importance of 
each characteristic's value, dummy variabIes reflecting respondents' evaluation 
of given łevel of the independent variable are introduced into the model. Any 
nominał variable with k categories can be represented as k -1 dummy 
variabies. In our example we should use su dummy variabIes in regression 
analysis. 
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Card 1 

Duration one year 
Work intensity (per week) 30 hours 
Organization fuli time 
Vocational diploma i no
Price per month 150 zł 

Preference .................................. 

Card 2 

Duration two years 
Work intensity (per week) 20 hours 
Organization fuli time 
Vocational diploma no 
Price per month 200 zł 

Preference ............. • ~ * .... ~ ~ ••••••••••• 

Card 3 

Duration 
Work intensity (per week) 
Organization 
Vocational diploma 
Price per month 

Preference .................................. 


one year 
30 hours 
evening courses 
yes 
200 zł 

Card 4 

Duration 
Work intensity (p
Organization 
Vocational diplo
Price per month 

er week) 

ma 

two years 
30 hours 
evening courses 
no 
150 zł 

Preference .................................. 


Card 5 

Duration two years 
Work intensity (per week) 20 hours 
Organization evening courses 
Vocational diploma yes 
Price per month 150 zł 

Preference .................................. 

Card 6 

Duration 
Work intensity (p
Organization 
Vocational diplom
Price per month 

er wee

a 

k) 
one year 
20 hours 
evening courses 
no 
250 zł 

Preference .................................. 


Card 7 

Duration two years 
Work intensity (per week) 30 hours 
Organization fuli time 
Vocational diploma yes 
Price per month 250 zł 

Preference .................................. 

Card 8 

Duration 
Work intensity (per week) 
Organization 
Vocational diplo
Price per month 

ma 

one year 
20 hours 
fuli time 
yes 
150 zł 

Preference .................................. 


Card 9 

Duration two years 
Work intensity (per week) 30 hours 
Organization evening courses 
Vocational diploma yes 
Price per month 200 zł 

Preference ........................... 


Card 10 

Duration I two years 
Work intensity (per week) 130 hours 
Organization fuli time 
Vocational diploma I yes 
Price per month 1200 zł 

Preference .................................. 

Fig. 1. Cards 10 school descriptions 
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Table 1 

Respondent's rating of school descriptions for conjoint analysis (selected respondent s) 


Number of school variant 
Respondent I 1 2 3 4 5 6 7 8 9 10 

001 i 40 30 99 20 90 10 70 I 60 80 50 
002 I 10 01 90 01 10 01 5 99 45 30 
003 i 65 20 60 60 50 15 10 70 45 30 
- - - - - I - - - -

096 50 10 60 30 80 40 99 20 70 
, 

90 

097 ! 05 01 85 01 45 i 03 60 80 50 75 
- I - I - - - - I - - _ l 

163 70 I 70 95 60 90 50 99 99 90 I 99 
164 30 10 99 I 50 20 40 80 70 ! 60 90 
165 60 80 40 20 30 10 30 70 I 50 I 99 

Multiple regression model with six dummy variabies for s-th respondent is 
following: 

~ bos+bISX1s+b2sX2s+b3sX 3s+b4,yX4,y+bssXss+b6sX6S' (1) 

where: bl - ._, b6 - regression parameters; bo - constant; Xl' ---, X 6 
dummy variabies defined as follows (termed ełfects coding): 

Variable Zl Xl Variable Zz IX 2 Variable Z3 X 3 
l 

Level I l Level I l Level I l 
Level II -1 LeveI II -1 LeveI n -1 

Variable Z4 X 4 Variable Zs 

Level I l Level I 
Level H -1 Level H 

Level HI 

Xl X 6 

l o 
o l 

-1 l 

The estimates of part-worths (utilities) for s-th respondent are the following 
(see Walesiak 1996): 

a) for variable with two levels 

Variable Zj Dummy variable X p I Part-worths (utilities) 

Level I l ! Ujl = bps 

Level H I -1 
\ 

Uj2 = -bps 
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b) for vańable with three levels 

Vańable I Dummy vańable Dummy vańable Part-worths 
X'I. 1 (utilities)Zł X p 

Level II O O I 
I Uh = bps 

!Level II O l Uh = b'l.s 

-lLevel III -l : Uh = -(bps+b'l.s) 

where: UjlJ - part-worth of l-th level of j-th variable for s-th respondent, 
j number of vańable U= l, ... ,5), p, q - numbers of dummy vańables 
(p, q = l, ... ,6), li - number of level for vańable j(lł 13 = 13 = 14 = 1,2; 
15 = 1,2,3), s - number of the respondent (s = l, ... , 165). 

Next we calculate the relative importance of each attńbute in the school 
choice process. Empirical results are presented in Table 2 and graphic 
representations are shown in Figure 2. 

The formuła (2) is used for calculating the relative importance JJjs of each 
attribute for respondent s (Hair et al 1995, p. 608): 

max { Ujl,} - min { UjIJ} 
Kj" = -nl~·"''-----~.:i.-_-- (2) 

L (max {Uj,)-min {UjIJ 
i=l IJ IJ 

Furthermore total utility for i-th school and s-th respondent is given by the 
expression (Walesiak 1996): 

ni 

U is = L Ujl) +as , (3) 
i=l 

where: l) - number of level for j-th variabłe in schooł i, i = 1, ... , 10 ­
number of school variant, as - constant for s-th respondent. 

For exampłe, the total utility of schooł 1 for respondent 3 can be calcułated 
from vałues in Table 2: 

= 8.75+5.0+(-2.5)+( 3.75)+23.33+37.92 = 68.75.U 1•3 

Using formuła 4, the total utility for i-th school can be estimated (WaI.e­
siak 1996): 

(4) 

http:3.75)+23.33+37.92
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4. EMPIRICAL RESULTS 

Table 2 


Conjoint analysis empirical resu1ts for the overall sample and sełected respondents 


I Part-worth estimatcs 

Number or respondent AV 

l 2 3 - 96 ! 97 163 164 165-
1. Duration I I 

! ­22.88 8.75 - -6.13a) one ycar I -0.13 8.25 0.63 5.0 3.839.88 I 
b) two ycars , 0.13 -22.88 -8.75 6.13 -8.25 - -0.63 -9.88 , 5.0- -3.83 

2. Work intensityl I 

(per week) II
al 20 hour ,-4.88 0.63 -5.0 - -11.13 -2.75 , ­ -0.63 i -14.88 -2.5 -0.12 
b) 30 hours -4.88 -0.63 5.0 11.13 2.75 0.63 14.88 2.5 0.12 

3. 	 Organization 

a) fulI time 
 -2.38 -2.5 -1.63 3.88 1.5 6.63 -2.38 25.0 LlO 
b) evening 

courses 

j-
­

-1.632.38 2.5 1­ 3.88 -1.5 -6.63 2.38 -25.0- -LlO 
4. 	Vocational 


diploma 

a) yes 
 27.38 23.88 3.75 16.l3 32.5 -- 17.88 17.38 I 7.5 18.39 
b) no 

I 
-27.38 -23.88 ! -3.75 -16.13 -32.5 -- -17.88 1-17.38 -7.5 1-18.39I,5. 	Price per 


month I 
 Ia) 250 zł -12.33 -23.17 •-25.42 - 19.67 -4.25 , ­ -3.58 7.67 1.67 -6.30 
b) 200 zł 12.17 19.33 I 2.08 - 1-14.83 7.25 - 4.42 2.17 8.33 -0.29 
e) 150 zł 0.17 3.83 23.33 -4.83 -3.0 , ­ -0.83 -9.83 -6.67- 5.59 

6. Constant 37.92 -52.33 26.17 49.83 35.75 70.08 52.33 51.67 47.98-
7. 	 Relative imp­

ortance or 

cach 

attribute (%) 

a) duration 
 -027 32.56 19.72 11.24 16.26 - 2.10 18.54 10.53 13.31I 

b) 	work 

intensity 
 --10.37 0.89 11.27 20.41 5.42 2.10 27.93 5.26 I 9.14 

ie) 	 organiza­
tion 
 -5.05 2.31 5.63 - 7.11 2.96 

! 

22.27 4.46 52.63 14.87Id) 	vocational 

diploma 
 58.24 33.99 29.598.45 64.04 60.08 32.63 15.79 39.25 

e) 	priee per 

month 


- -

26.06 30.25 54.93 ' ­ 31.65 11.33 - 13.45 16.43 23.4215~1
0.993! ­0.957 0.932 0.995 1 0.904i 8. Pcarson's R 1.000 0.9980.866, 0.987 -

A V - average value; R multiple correlction hetween the observed and estimated preferences 

(this statistic displayed how well the model fits the data). 

Saurce: The Categories option of SPSS v. 6.1 for Windows is used in analysis of this example. 
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Fig. 2. Graphical results ofpart-worths estimates and relative importance 
of each attribute for aggregate results 
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5. ILLUSTRATIVE SIMULATION 

In addition to understanding the aggregate and individual preference 
struc1ures of the respondents, the results of the conjoint analysis may be used 
to simulate choice process. For the simulation six schools were chosen. Each 
card describes one school. 

Card 11 

Duration one year l 
Work intensity (per week) 130 hours 
Organization fulI time 
Vocational diploma Iyes 

i Price per month 

Card 13 

Duration 
Work intensity (per week) 
Organization 
Vocational diploma 
Price per month 

Card 15 

Duration 
W ork intensity (per week) 
Organization 
VoqtionaI diploma 
Price per month 

250 zł 

two years 
20 hours 
fulI time 
yes 
150 zł 

two years 
20 hours 
evening courses 
yes 
200 zł 

Card 12 

Duration two years 
W ork intensity (per week) 20 hours 
Organization fulI time 
VocationaI dipIoma yes 
Price per month 200 zł 

Card 14 
.-­

Duration one year 
Work intensity (per week) 20 hours 
Organization evening courses 
VocationaI diploma yes 
Price per month 200 zł 

Card 16 

Duration one year 
Work intensity (per week) 20 hours 
Organization evening courses 
VocationaI dipIoma yes 
Price per month . 250 zł 

In the next phase of the project, six tested schools were divided into three 
groups. In the flrst ofthem (cards 11-13) a regular (full time) school is chosen, in 
the second group (cards 14-16) evening schools are evaluated, in the last one 
(cards 11-16) fuli time and evening courses are possible choices. Additionally, it 
is assumed that in simulation III one fulI time and one evening school is to be 
selected. 

Predictions of the expected market shares were made with three models: the 
maximum utility model, BTL (Bradley-Terry-Luce) probabilistic model, logit 
probabilistic model (Hair et al 1995, p. 591). The maximum utility model is the 
probability of choosing a school as the most preferred. The BTL model 
computes the probability of choosing a school as the most preferred by 
dividing the school's utility by the sum of aU the simulation total utilities. The 
logit model is very similar to BTL but uses the natural log of the utilities 
instead of the utilities. 
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Simulations' resuIts are presented in Table 3. Ali three models indicated 
that in variant I simulation school 13 (in variant II simulation school15 full 
time, and in variant III simulation schools 13 fulI time and 15 evening 
school), would be more preferred (indicated in Table 3 by asterisk). 

Table 3 


Choice simulator results for the six schoołs formulations 


I Market shares predictions Predicted 
Schooł 

totał utitity j Maximum I Probabilistic models formulation 
(formuła (4» • utility model ("lo) l BTL ("lo) I Logit (0/0) 

Variant I 
I 	 I I11 65.1 40.40 32.95 39.80 

12 63.2 18.28 ! 31.80 18.57 

13'" 70.1 41.31 35.25 41.63I 
Variant II 


14 
 31.9 7.78 21.61 6.42I 
61.0 60.20 41.24 63.9915'" I 

32.02 37.15 29.5916 55.0 I 
Variant III 

I 	 !31.01 18.89 29.2665.111 
I 

9.3712 63.2 8.89 18.10I 
70.1 33.74 20.44 34.2613'" , 
31.9 3.64 9.52 3.02 

15·- 61.0 

14 

17.27 17.52 18.14l I 	 I 
5,45 I 15.53 ! 5.9555.016 

AcklWwledgements: The research presented in the paper was supported by the projekt KBN 

1 H02B 016 08. 

Source: author's computations. 


6. CONCLUSIONS 

The research shown in the article proves that the methodology under 
consideration (conjoint analysis, conjoint measurement) may be useful tool at 
least for: 
• measurement of the relative importance of each individual characteristics of 

the market phenomena; 
• constructing 	 the product which answers to the consumers needs and 

expectations; 
• forecasting the future market share. 
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