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1 In troduct ion

The philosophy of marketing t e l l s  us th.it the product a compa­

ny is  o f fe r in g  has to sa t is fy-  consumers' needs and the b e t te r  i t  

s a t i s f i e s  them the more succesfu l tho company w i l l  be. Fo llow ing  

th is  concept i t  is  extremely necessary tor a manufacturer to know 

what customers want and to understand th e ir  choice behavio r. In 

consumer behavior research  preference  formation as a part, of thu 

cho ice  process 17.} is  of sp ec ia l  in te r e s t .  In in d u s t r ia l  a p p l i ­

ca t ion s  con jo in t  a n a ly s is  is  the most w ide ly  applied  technique 

for es t im ating  consumer's preference funct ion  [5 ] .  Introduced to 

market research  in the e a r ly  70s [fc] the number of commercial ap­

p l i c a t io n s  is  estimated to be about 1000 in  the USA alone [2 ] .

Given the o v e r a l l  e va lua t ion s  of э respondent for a set of 

a l t e r n a t i v e s ,  defined in terms of le v e ls  of se lec ted  a t t r ib u t e s ,  

in co n jo in t  a n a ly s is  one looks for the parameters of a prespeci- 

•fied preference  function  |7|. One great advantage of the methodo­

logy is  tha t a n a ly s is  i s  done at the le v e l  of the in d iv id u a l  r e ­

spondent, thereby avo id ing  the problem of the "m a jo r ity  f a l l a c y "  

Cl6] common to aggregate le v e l  a n a ly s is .  F igu re  1 i l l u s t r a t e s  some 

steps in apply ing the methodology [7] .

The focus of th is  paper is  on íätep 1, the s e le c t io n  of the 

re le va n t  set of a t t r ib u t e s  p r io r  to data c o l l e c t io n .  Although at 

cons ide rab le  importance fo r  the q u a l i t y  of a con jo in t  study th is  

is  a f req uen t ly  overlooked task [15 ]. In order to exp la in  p r e fe ­

rence in  terms of product a t t r ib u t e s  i t  i s  necessary to f in d  those 

a t t r ib u t e s  which determine p re fe rence .  When the number o f  poten-
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S e le c t r e l e vant a t t r ibutes

Se le c t  a model of pr e f e r ence

S e le c t  data c o l le c t io n  method 
( f u l l - p r o f í l e  or two-factor- 

______ a t-a-tlme procedu re )___ ___

Construct s t im u li  for the 
____ f u l l- p r o f l l e  approach_______

Se le c t  a measurement sca le  
fo r measurln^ p r e f ere nee

Present s t im u l i  and measure 
____________ pref e г еде es____  -

. Г Estimate  parameters of the 
______ p re ference func t ions_______

F ig .  1. Steps In con jo in t  an a ly s is

t i a l l y  re le van t  a t t r ib u te s  I s  la rge  ( t h i s  Is  true In many Indu­

s t r i a l  con jo in t  s tu d ie s )  t h is  task becomes very d i f f i c u l t ,  because 

only few a t t r ib u te s  can .be se lec ted  for con jo in t  a n a ly s is  for two 

reasons F i r s t  the number of p r o f i l e s  the respondent has to reac t  

to Increases when more a t t r ib u te s  are used [ l5 ]  . The more Impor­

tan t  reason Is  the danger of Inform ation  overload I f  p reference 

data are c o l le c te d  by means of a f u l l - p r o f l l e  approach, which Is  

c l e a r l y  p re fe rred  in commercial a p p l ic a t io n s  [2 ] .  As emphasized 

by G r e e n  and S r i n l v a s a n  [7] I t  Is  very d i f f i c u l t  

fo r  respondents to eva lua te  ob jects  described on more than s ix  

a t t r ib u t e s .

Below problems assoc ia ted  with the usual way of dea ling  with 

th is  c o n f l i c t  are d iscussed. Based on these cons ide ra t ions  эп a l ­

te rn a t iv e  approach is  proposed and the r e s u l t s  of an em p ir ica l 

study using th is  approach are presented.

2. At t r ib u t e  S e le c t io n for Con jo in t  Analysts^- The Usua l May

T y p ic a l ly  we f ind  a two-step-procedure: ^

F i r s t  a p re l im in a ry  l i s t  of p o t e n t ia l l y  re le va n t  a t t r ib u te s  

Is  generated using expert judgments (product manager, s a le s  pe r ­

sonnel e t c . )  and in form ation  m ate r ia l  on the a l t e r n a te  products in  

the market. In  many cases consumer judgments are used, too. The 

most popular techniques used for th is  purpose are group In te rv iew s  

d i r e c t  question ing [20 ],  K e l l y ' s  reperto ry  g r id  [12,19] and pro­

toco ls  [22,18].



The more d i f f i c u l t  task is  to s e le c t  some a t t r ib u te s  out of 

th is  p re l im inary  l i s t  of p o t e n t ia l l y  re le van t  a t t r ib u te s  for con­

jo in t  a n a ly s is .  To choose those a t t r ib u te s  that are "most impor­

tant for a great part  of the respondents" a pre-study has to be 

conducted. There are d i f f e r e n t  ways to measure a t t r ib u t e  impor­

tance which lead to d i f f e r e n t  importance weights [lO] and as a con­

sequence to d i f f e r e n t  sets  of re le van t  a-ttr ibutes. S e l f- e x p l ic a te d  

importance weights [24 ], the information d isp lay  board method 

[23,13] and a n a ly s is  of p ro toco ls  [2 l ]  are some a l t e r n a t i v e s  to 

get Importance measures.

As an I l l u s t r a t i o n  for th is  two-step-procedure see the conjoint 

study of J a i n ,  A c i t o ,  M a l h o t r - a  and M o h a- 

j  a n [14 ], who аз the f i r s t  step used K e l l y ' s  reperto ry  gr id  

procedure, then asked respondents to ra te  the id e n t i f ie d  a t t r ib u ­

tes in tetros of th e i r  r e l a t i v e  importance on a 7-point L ik e r t  type 

of sca le  and, f i n a l l y ,  se lec ted  5 a t t r ib u te s  on the bas is  ot the 

frequency of a t t r ib u t e  mentions and the average importance ra t in g s .

Despite th is  enormous e f f o r t  in f ind in g  re le van t  a t t r ib u te s  

th is  method does by no means guarantee that the se lec ted  a t t r ib u -  

tes are a good bas is  for exp la in ing  in d iv id u a l  p re ferences , as the 

fo l low ing  example demonstrates.

Example:

In a pre-study 50 respondents ind ica ted  importance of 10 po­

t e n t i a l l y  re le van t  a t t r ib u te s  on а 7-^о1п1 sca le  (1 - not impor­

t a n t ,  7 - very im portan t) .  Table 1 summarizes the r e s u l t s .

T a b l e  1

Resu lts  of a pre- study for s e le c t io n  of re le van t a t t r Ib u te s

Importance A t t r ib u te  number

weights 1 2 3 4 5 6 7 8 9 10

l 5 4 5 7 4 1 1 2 1 2

2 1 2 2 6 4 6 2 I 7 1

Subject • • • • • • • •

Number . . . • . • . . •

50 2 1 5 7 6 3 1 5 2 6

Average 2.7 2.1 4.8 6.5 5.2 3.1 1.2 1.4 2.8 1.7



Taking tho average importance weights across sub jec ts  the se ­

le c t io n  of - say - the 5 most important a t t r ib u te s  leads to the a t ­

t r ib u te s  4, 5, 3, 6 and 9. But these se lec ted  a t t r ib u t e s  in gene­

r a l  do not represent the most important a t t r ib u te s  of the i n d i v i ­

dual respondent. For sub ject  1 the " im portan t"  a t t r ib u t e  1 is  not 

in th is  standard l i s t  of a t t r ib u t e s ,  for sub ject  50 the very im­

portan t a t t r ib u t e  10 is  " fo rg o t te n " .  So the method f a i l e d  to select 

the re le va n t  a t t r ib u te s  for those persons. We do not .th ink that 

th is  i s  an extreme example but ra th e r  a r e a l i s t i c  one.

This problem a r is e s  i f  the cond it ion  of homogenity of re le van t  

a t t r ib u t e s  across respondents [ l ]  i s  v io la te d  and there  are strong 

in d ic a t io n s  that in many cases th is  cond it ion  does not hold.

o f_ R e le vant A t t r ib u te s

The only way to avoid th is  problem is  to use in d iv id u a l iz e d  

se ts  of re le van t  a t t r ib u t e s :

S e le c t  few but those a t t r ib u te s  that are mo3t re le va n t  to the 

in d iv id u a l  respondent.

This idea is  not new, of course, in m u l t ia t t r ib u te  preference 

modelling [8] but tech n ica l  and economical reasons prevented i t s  

r e a l iz a t io n  in  co n jo in t  a n a ly s is .  Using the f u l l - p r a f i l e  approach 

th is  req u ire s  to construc t  an in d iv id u a l  se t  of te s t  s t im u l i  for 

each respondent. This is  only p oss ib le  i f  t e s t  s t im u l i  are con­

s tru c ted  by a computer. Consequently, we app lied  computer in t e r a c ­

t i v e  in te rv iew in g  to c o l l e c t  pre ference  judgments. A portab le  mi­

cro-computer was . used fo r  th is  purpose. A f te r  knowing the respon­

d en t 's  most re le va n t  a t t r ib u te s  s t im u l i  are generated automatically 

by the computer using a stored f r a c t io n a l  f a c t o r i a l  design [ 4] .

In order to compare the p r e d ic t i v e  v a l i d i t y  if the t r a d i t i o ­

nal method Is tandard  l i s t  of r e le van t  a t t r ib u t e s  for a l l  respon­

dents) and the method of in d iv id u a l iz e d  se ts  of re le v a n t  a t t r i ­

butes an em p ir ica l study was conducted. As pointed out e a r l i e r  d i ­

f f e re n t  ways to measure importance can lead to d i t f e r e n t  se ts  oť 

re le va n t  a t t r ib u t e s .  For th is  reason comparison of the two methods 

was done for two c r i t e r i a  for s e le c t in g  important a t t r ib u t e s :  self- 

-reported importance weights and importance weights derived  from 

an in form ation  d isp la y  board (100) task .



__________  __ Retter Prediction oj Preferences_______________

4. The Em p ir ica l Study
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Product category chosen for the study was v ideorecorder.  Po­

t e n t i a l l y  r e le van t  a t t r ib u te s  were found by in te rv iew in g  the coope­

ra t in g  m anufacturer 's  managers, a r e t a i l e r ' s  s a le s  personnel and 

by survey ing point-bf-purchase m a te r ia l .  A d d i t io n a l ly  10 consumers 

In d ic a t in g  in tention-to-buy were in te rv iew ed . Besides p r ic e  and 

brand name (which were not used in  co n jo in t  a n a ly s is )  24 poten­

t i a l l y  r e le van t  product a t t r ib u te s  were id e n t i f i e d  by th is  prone-, 

dure. With exception of one three le v e l  a t t r ib u t e  a l l  a t t r ib u te s  

were conceptua lized  on two le v e ls .

The eample fo r  the study cons isted  of a to ta l  of 200 consumers 

who s ta ted  they intended to buy a videorer.order w ith in  the next 

year.  This sample was s p i l t  In to  four equal experimental groups 

as 3hown in Tab. 2.

Data were c o l le c te d  in a large shopping center in Regensburg. 

The procedural design can be seen in F ig .  2.

T a b l e  2

Experimental design

Importance measured by

s e l f  reported 
rankings

,weights derived  
from Il)B

in d iv id u a l  l i s t group 1 group 2
n = 50 ri = 50

Set of
re le va n t
a t t r ib u te s

standard l i s t group 3 group 4
n =. 50 n = 50

F igure  3 i l l u s t r a t e s  the computer in t e r a c t i v e  IDB-task. For 

techn iqua l reasons the number of a t t r ib u t e s  was r e s t r i c t e d  lo 19 

in th is  task . Respondents were in s t ru c ted  to choose one of the Й 

a v a i la b le  v ideorecorders .  In order to perform the task p roperly  

the respondents got any in form ation  they wanted on a t t r ib u t e s  of 

a s p e c i f i c  brand by simply typ ing  in the l e t t e r  of the a l t e r n a t i v e  

and the number of the a t t r ib u t e .  At the end of the in form ation  

search process the respondents had to in d ica te  th e ir  p reference  and



F ig .  2. The procedura l design

\



VIDEORECOROER ATTRIBUTES

A SONY SL - C 24 1 QUICK PICTURE SEARCH

В GRUNDIG 2200 2 REMOTE CONTROL

С PALLADIUM 3 SYSTEM

D JMR 2240 4 WARRANTY

E AKAI VS-l 5 TOP/FRONT LOADING

F PH IL IPS  VR2324 6 CAMERA CONNECTION

G TEL E F UNKEN 950 7 TYPE OF TAPE C0UN1ER

H JVC 7200 B TIMER: NUMBER OF PROGRAMS

Q TIMER: NUMBER OF DAYS

10 MONO/STEREO

11 SLOW MOTION

12 STILL PICTURE

13 PROGRAMM STORAGE

14 ADJUSTMENT OF PROGRAMS

15 SIZE

16 REWIND AUTOMATICALLY

17 HALF TAPE SPEED 

10 INSERT FUNCTION 

19 PRICE

TYPE IN LETTER OF ALTERNATIVE ANO NUMBER OF ATTRIBUTE TO CHOOSE 

NEXT INFORMATION: ________ _____________ ___________________________________ !

F ig .  3. The in te r a c t iv e  information d isp lay  board

the computer au tom at ica l ly  ca lcu la te d  importance weights and se ­

le c ted  t h e '6 most important a t t r ib u te s .  Importance of an a t t r ib u te  

was measured here by the number of information values chosen from

that a t t r ib u t e  [ l O ] .

Construction  of te s t  ob jects  was done by the computer using 

the se lec ted  a t t r ib u te s  and a pre-defined f r a c t io n a l  f a c t o r i a l  de­

s ign . Respondents had to eva luate  the ob jects  p a irw ise .  F igu re  4 

shows the video d isp lay  of the con jo in t  task:

• This s ca le  forces  the respondent to in d ic a te  d i r e c t io n  as we ll 

as degree of preference  and i s  c a l le d  do lla rm etrxc [ l l ] .  A ltoge ­

ther 35 p a irs  of v ideorecorders  were presented by the computer in 

t h is  manner.

GRUNDIG 22B0M

PRICE_________

2090.- DM____



VIDEORECORDER 1 VIDEORECORDER 2

SYSTEM; VHS SYSTEM: VIDEO 200Ü

REMOTE CONTROL: NO REMOTE CONTROL: YES

WARRANTY: 12 MONTHS WARRANTY: 6 MONTHS

SLOW SPEED: YES SLOW SPEEJ1: NO

MONO/STEREO: MONO M0N0/ÍSTERE0: MONO

CAMERA CAMERA

CONNECTION: NO CONNECTION: YES

IF PRICES ARE EQUAL: WHICH DO YOU PREFER?

ANSWER: LEFT RECORDER

VIDEORECORDER 1 VIDEORECORDER 2

SYSTEM: VHS SYSTEM: VIDEO 2000

REMOTE CONTROL: NO REMOTE CONTROL: YES

WARRANTY: 12 MONTHS WARRANIY: 6 MONTHS

SLOW SPEED: YES SLOW SPEED: NO

MONO/STEREO: MONO MONO/STEREO: MONO

CAMERA CAMERA

CONNECTION: Nn CONNECTION: YES

IF  THE PRICE OF THE LEFT RECORDER IS  HIGHER:

HOW MUCH MORE ARE YOU READY TO PAY BEFORE YOU SWITCH

PREFERENCE?

F ig .  4 . The video d isp la y  of the computer in t e r a c t i v e  con jo in t
task

Having f in ish e d  th is  task the respondents of each group had to 

eva lua te  8 p a irs  of v ideorecorders  described on a l l  24 a t t r ib u te s  

( fu n c t io n s  which were not present were not mentioned) and presented 

on cards using again the d o l la rm e t r ic - s c a le . F igure  5 i l l u s t r a t e s  

th is  task for one p a ir :



- Warranty 12 months - Warranty 6 months

- System Betamax - System VHS

- Weight 15 pounds - Weight 15 pounds

- S ize  small - S ize  small

- 1 record ing w ith in - 1 recording w ith in

7 days programmable 7 days programmable

- Front loading system - Top loading system

- Program storage for - Program storage, for

В programs 8 programs

- Remote con tro l - Every-day-function

- Quick p ic tu re  search - Quick p ic tu re  search

- S t i l l  p ic tu re - S t i l l  p ic tu re

- Memory-Function - Slow motion

- Audio-Dubbing - Fast motion

IF  PRICES ARE EQUAL: WHICH DO YOU PREFER

IF  THE PRICE OF THE LEFT (RIGHT) RECORDER IS  HIGHER:

HOW MUCH MORE ARE YOU READY TO PAY BEFORE YOU SWITCH PREFERENCE?

F ig .  5. E va lu a t io n  of p a irs  of v ideorecorders  defined on a l l
24 a t t r ib u te s

4.2. Data Ana lys is

To check whether d o l la rm e tr ic- va lu e s  can be in te rp re ted  as pref­

erence dif't.er^nce between r ig h t  and l e f t  ob jec t  ( " i n t e r v a l  theory") 

a te s t  proposed by H a u s e r  and S h u g a n [9] was app lied  

f i r s t .  I f  in te r v a l  theory is  confirmed ord inary  le a s t  squares (DLS) 

regress ion  is  the appropria te  technique for est im ating  the parame­

te rs  of the p reference  function  [9 ] .  Consequently parameters of a 

part-worth model [7] were estimated only fo r  respondents for which 

in te r v a l  theory was supported ( th a t  i s :  whose 35 p a irw ise  p re fe ­

rence judgments showed not too many in co n s is ten c ie s  using the p re ­

ference data of the computer in t e r a c t i v e  co n jo in t  task and dummy 

reg ress ion  (see Q l J  fo r  a d e s c r ip t io n ) .  The estimated part-worth 

u t i l i t i e s  fo r  the le ve l6  of the a t t r ib u t e s  were the bas is  fo r  p re ­

d ic t in g  the preference  d i f fe re n ces  ( the  d o l la rm e tr ic  v a lu es )  for the



8 p a ir s  ot v ideorecorders  defined on a n  24 a t t n o u t e s  (the  p re d i ­

c t io n  s e t ) .  Pearson c o r re la t iö n s  between p red ic ted  and measured 

p reference  d i f fe re n ces  fo r  these 0 p a ir s  were computed for each 

respondent in urder to get a measure for p r e d ic t iv e  v a l i d i t y .

4.3. Resu lts

31 respondents (16%) had to be e l im inated  from fu r th e r  a n a ly ­

s i s  because in te r v a l  theory was re je c ted  at the 1% - s ig n i f ic a n c e  

le v e l .  To summarize p r e d ic t iv e  v a l i d i t y  for the remaining sub jects  

the mean pearson г was obtained by averaging the c o r r e la t io n s  

across sub jec ts  using F i s h e r ' s  r to z transform ation . The mean 

c o r r e la t io n s  are presented in  Tab. 3.

T a b l e  3

P r e d ic t i v e  v a l i d i t y  (average pearson c o r re la t io n s  between 
pred ic ted  and measured d o l la rm e tr ic- va lu es  for 8 p a irs  of 

v ideorecorders  defined on a l l  24 a t t r ib u t e s )

-

Importance measured by

s e l f  reported 
rankings

weights derived  
from IOB

In d iv id u a l  l i s t 0.893 0.892

group 1 group 2

Set of
re le va n t
a t t r ib u te s

standard l i s t 0.833 0.880

group 3 group 4

One should observe that con jo in t  a n a ly s is  using in d iv id u a l  

se ts  of re le van t  a t t r ib u te s  outperforms t r a d i t io n a l  co n jo in t  a n a ly ­

s i s  using a standard l i s t  of a t t r ib u te s  for both measures of im­

portance . To te s t  whether d i f fe re n ce s  are s ig n i f i c a n t  a t- te s t  

was c a r r ie d  out fo r  each importance measure sep a ra te ly  (aga in  using 

F i s h e r ' s  z-values instead  of r ) .  I f  s e l f- e x p l ic a te d  importance is  

the bas is  fo r  s e le c t in g  re le van t  a t t r ib u te s  (comparison of group 1 

and group 3) the e f f e c t  of using the in d iv id u a l  re le van t  a t t r ib u te s

instead  of a t t r ib u t e s  which are "on average most im portant" was
/

found to be s ig n i f i c a n t  at the 5X s ig n i f i c a n c e  l e v e l .  Comparing 

groups 2 and 4 on the other s ide  where a t t r ib u t e  importance was



measured by the IOB no s ig n i f i c a n t  (ot = 5X) d i f fe re n ce  was obser­

ved between p r e d ic t iv e  v a l i d i t y  of con jo in t  a n a ly s is  w ith  i n d i v i ­

dualized  sets  of re le va n t  a t t r ib u te s  and t r a d i t io n a l  con jo in t  

a n a ly s is .  j

Thus in th is  study a s ig n i f i c a n t  increase  in p r e d ic t iv e  power 

was observed only p a r t l y ;  r e s u l t s  do not a llow  an unequivocal an­

swer to the question i f  there is  a b e t te r  p red ic t io n  of preferences 

with in d iv id u a l iz e d  sets  of re le va n t  a t t r ib u t e s .

A reason for the p a r t i a l  lack of s ig n i f ic a n c e  in increase  of 

p r e d ic t iv e  power may be the fac t  that there was one a t t r ib u t e  

( "sy s tem ")  which had a dominant in f luence  on preference  fo r  almost 

a l l  respondents. In respect to the most important a t t r ib u t e  the 

sample was the re fo re  q u ite  homogeneous. As a consequence, the ne­

cessary  cond it ion  fo r  a su b s ta n t ia l  increase  in p r e d ic t iv e  power

- heterogen ity  of re le van t  a t t r ib u te s  between respondents - was 

true only for the re s t  of the a t t r ib u te s .

To eva lua te  p r e d ic t iv e  power of cęn jo in t  a n a ly s is  w ith  i n d i ­

v id u a l  sets  of re le van t  a t t r ib u te s  fu r th e r  s tud ies  - based on the 

approach presented in th is  paper - have to be conducted. Taking 

in to  cons ide ra t ion  the number of commercial a p p l ic a t io n s  'o f  con­

jo in t  a n a ly s is  the research question of th is  paper is  of enormous 

p r a c t i c a l  re levance . We assume that in d iv id u a l iz e d  sets  of a t t r i ­

butes are the more f r u i t f u l  the more heterogeneous the p reference  

s t ru c tu re s  of the re le va n t  respondents are , that is  the more he­

terogeneous the set  of re le van t  a t t r ib u te s  is .
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Herber.t Schweikl

CZY MOŻLIWE JEST 
UDOSKONALENIE PRZEWIDYWANIA PREFERENCJI KONSUMENTÓW 

NA PODSTAWIE ZINDYWIDUALIZOWANEGO ZESTAWU CECH PRODUKTÓW?

Artyku ł zawiera prezentac ję  metodologii badań po legającą na 
p rz e jś c iu  od zawężających założeń mówiących iż "właściwe czynn ik i 
eksperymentalne (cechy produktu) są i lo śc iow o  ograniczone i s t a łe



wśród respondentów" (17) do założeń b a rd z ie j  rea l is ty c zn ych  - twier­
dzących iż  choć l iczb a  czynników eksperymentalnych j e s t  n iew ie lk a ,  
to różnią s ię  one i s t o tn ie  miedzy respondentami. Po rozw in ięc iu  

elementów prezentowanego p ode jśc ia ,  zos ta ły  przeprowadzone badania 
empiryczne w ce lu  pomiaru wzrostu wartości' a n a l iz y  p r e f e r e n c j i  o- 
p a r te j  na właściwym każdej jednostce zestawie cech, w odróżnieniu 
od zestawu standardowego.

Rezu lta ty  tych badań n ie  pozwalają u d z ie l i ć  jednoznacznej od­
powiedzi na py tan ie  postawione w t y tu le  a r tyku łu ,  .gdyż is to tn e  po­
lepszen ie  wartośc i przewidywanych p r e f e r e n c j i  stwierdzone jedyn ie  
d la n iek tó rych  cech. Dalsze badania muszą być kontynuowane w ce lu  
rozwiązania tego problemu.


