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ABSTRACT 30 

Stated Preference surveys on household location choice have been dominated by traditional text-31 
only survey instruments. It has been argued alternately that the visual presentation of attributes 32 
can dominate in SP surveys or that they can be used to help improve their realism. A few studies 33 
have tested the difference between multimedia and text-only SP surveys on housing choice. 34 
While these studies have been informative, they have drawn conflicting conclusions and more 35 
importantly, have been based on very small sample sizes. The research presented here sought to 36 
take advantage of the capabilities available in gaming engines to compare the results of SP 37 
surveys of neighborhood choice administered either as a video game, or as a traditional text-only 38 
survey. A sizable sample of almost 300 respondents was used to compare neighborhood choice 39 
models from data administered with the two different survey methodologies. We find that while 40 
both surveys result in models with similar error variance, the models estimated on data obtained 41 
from the video game survey suggest that the combination of visual and textual information on 42 
attributes allowed respondents to better process the information provided to them.  43 
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INTRODUCTION 44 

The question of how best to provide information in Stated Preference (SP) surveys has received a 45 
fair bit of attention in the literature. Some have suggested the use of visualization techniques to 46 
present some types of information (1-5). Controversy remains, however, if one should, on how 47 
best to use visualization techniques to represent attributes in SP surveys, and whether there are 48 
any advantages to providing visual information. This study reports on research that seeks to 49 
address these questions in the context of neighborhood choice by administering two SP surveys, 50 
one administered as a video game (VG) and the other as a traditional text-only survey.  51 

In the video game survey, respondents were able to navigate three-dimensional simulated 52 
neighborhoods, in which they received supplementary textual information as they viewed 53 
alternative virtual neighborhoods. By contrast, the text-only survey employed traditional means 54 
of representation so that all attributes were presented as written descriptions only.  55 

Ensuring respondents can process all attributes presented to them and ensuring realism 56 
are two important, yet often conflicting goals in the design of SP surveys (6). At the same time, 57 
neighbourhood choice involves many potential attributes, and therefore cannot be adequately 58 
represented with too few (7). The goal of this study was see whether there were advantages to 59 
presenting information using a combination of visual and written attributes as a video game, as 60 
opposed to a traditional text-based approach. In particular, we sought to examine whether the 61 
two presentation methodologies produced different statistical results in the analysis of the SP 62 
data.  As such, the paper presents a statistical analysis of the data collected from two versions of 63 
the survey. 64 

Both surveys were programmed using the video gaming engine Unity, which allowed for 65 
the creation of 3-dimensional virtual environments for the video game version of the survey, as 66 
well as a text-only version.  In addition to being an ideal medium for the development of virtual 67 
neighborhood environments, it also allowed great flexibility in the design and customization of 68 
attribute values, such as Average home value and Travel time, to respondent input. 69 

The paper starts with a review of existing relevant literature and is followed by a section 70 
on methodology that explains: survey design, the survey instrument, as well as how the survey 71 
was administered and analyzed. The data are then described and the modeling results presented. 72 
A final section discusses the contribution of the results and suggests some avenues for future 73 
research. 74 

 75 

LITERATURE REVIEW 76 

Stated Preference (SP) experiments in the domain of housing and residential location 77 
preference have typically been presented in a descriptive and text-only format (8-17). There have 78 
been, however, a few studies that have applied a multimedia approach (i.e. a combination of 79 
written and visual representations) to these SP experiments. Some of the studies that have 80 
adopted a multimedia approach (1; 2), though few and far between, have identified important 81 
implications for the estimated parameters of the resulting statistical choice models, and have 82 
noted both benefits and drawbacks of these approaches. 83 

Jansen et al. (1) undertook two pilot studies to examine the impact of including images 84 
along with text in SP surveys of housing choice. In the first study three different versions of their 85 
survey were used: one text-only version, another with text and black and white drawings of the 86 
alternative houses, and a third with color photos. The surveys had 5 attributes and were 87 
completed by the same 28 respondents. In their second pilot study they compared a text survey 88 
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with photos available on request and another with text and photo collages. Both surveys 89 
consisted of 13 attributes. 48 respondents filled out the text survey and 59 completed the visual 90 
survey. Their study identified a number of differences between the results of text-only and text- 91 
with-image surveys. The paper suggests that observed differences in estimated parameters 92 
between the SP surveys could be the result of unsystematic variation and unwanted details in 93 
images presented in the surveys with images. They also found that visually presented attributes 94 
gained importance compared to the same attributes when they were presented in text. It is argued 95 
that this may be because respondents have an inclination to process visual elements more readily 96 
than written text 97 

Orzechowski et al. (2) conducted another study relating to house choice that compared a 98 
multimedia presentation methodology with a traditional text-only survey. The multimedia 99 
version of the survey allowed respondents to change their perspective on 3D plans of alternative 100 
houses with different layouts. Four attributes were used in these surveys, among which price was 101 
the only attribute presented in a text format in the multimedia survey. Their research found no 102 
evidence of significant differences in terms of internal and external validity between the two 103 
methods. On the other hand, the estimate of the price attribute was reportedly more accurate in 104 
the text-only survey, which the authors indicated could be because the processing of written 105 
attributes is overruled by those that are visualized. Moreover, it was found that the visual survey 106 
models had a lower, but not statistically significantly different error variance. The text-only 107 
survey had 35 respondents and the multimedia survey 29. 108 

Apart from those related to housing choice, a number of studies have discussed benefits 109 
of visualizing attributes in SP experiments more generally. First, the visualization of some 110 
attributes has been found to enhance respondent understanding of the different alternatives in 111 
choice tasks. This has been found to lead to better coefficient estimates in the resulting statistical 112 
models (1; 18). Secondly, pictorial representations of some attributes have also been found to 113 
improve the realism of tasks, so that they are better at mimicking real-world choice situations. 114 
This has been found to result in respondents being more likely to make the same choice that they 115 
would in real-world situations (19-21). It has also been found that more attributes can be 116 
included in the choice tasks while reducing the risk of information overload, when some 117 
attributes are presented visually (18; 19). In line with this, Holbrook and Moore (22) found more 118 
variables significant in his SP surveys thanks to the inclusion of images whereas, Vriens et al. 119 
(21) found no difference in the number of significant attributes in a similar study. Still others 120 
have found that visual attributes can dominate when they are included in surveys (1; 2; 21). At 121 
the same time, unintended variations in details in the images might affect the choices of 122 
respondents (1; 2; 18). 123 

As can be seen from above, the existing literature on SP surveys of housing and 124 
neighborhood choice has, for the most part, been based on traditional text-only surveys. At the 125 
same time, several authors have argued for the visual presentation of some attributes, although 126 
this has only been done in a limited number of cases and even fewer in the context of housing 127 
choice. The studies that have included visual elements in housing choice have: had trouble 128 
ensuring systematic control of visual attributes (i.e. with Jansen because of the use of pictures, 129 
renderings and collages of pictures), had little respondent interaction, and perhaps more 130 
importantly very small sample sizes on which to base their conclusions in the housing choice 131 
literature. In the present research we seek to fill some of these gaps by using a gaming engine to 132 
develop and administer completely interactive, customized, virtual reality SP surveys of 133 
neighborhood choice with a rich set of attributes and relatively large sample sizes. 134 

135 
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METHODOLOGY 136 

Survey Design 137 
The list of attributes initially considered for this SP experiment was extensive. As Molin and 138 
Timmermans (7) point out, housing and residential choice cannot be represented in terms of only 139 
a few variables. On the other hand, the inclusion of more than four to six attributes in an SP 140 
experiment has been found to render surveys confusing and too much for respondents to process 141 
(23). 142 

In order to compile a manageable list of attributes, an attempt was made (1) to narrow 143 
down the attributes to the most salient ones relevant to neighborhood choice, (2) to focus more 144 
on the attributes of the neighborhood as opposed to houses, and finally (3) to include attributes 145 
that could be represented both visually and textually since the purpose of this study was to 146 
compare both presentation methodologies. 147 

TABLE 1 Summary of Survey Attributes 148 
Attribute Level 

Dwelling type in neighborhood 

Single Detached Houses 
2-storey Townhouses 
Triplexes 
3-Storey Apartments (6 or 8 units) 

Space between buildings 
No space  
20 feet 

Front yard depth 

9 feet (specific to Triplex dwellings) * 
6 feet deep (for all dwelling types except triplexes) 
 
25 feet deep 

Travel time to work by car 
20 minutes 
35 minutes 
50 minutes 

Travel time to work by public 
transit 

D
ep

en
d

en
t 

o
n

 t
im

e 
b

y
 c

ar
*
*
 

18 minutes 
25 minutes 

(when travel time to work by car was 20 minutes) 
 

30 minutes 
45 minutes 

(when travel time to work by car was 35 minutes) 
 

50 minutes 
65 minutes 

(when travel time to work by car was 50 minutes) 

Travel time to nearby shops by walk 
5 minutes 
15 minutes 
25 minutes 

Average home value 

C
u

st
o

m
iz

ed
 

 

% 20 below base price 
Base price*** 
% 20 above base price 

* The Level 1 Front yard depth attribute had to be specific to the housing type, because triplex buildings modeled in 149 
the VG survey could not have a front yard depth smaller than 9 feet due to staircases that are typical in Montreal for 150 
this housing type. 151 
** The transit travel time values were dependent on the attribute of Travel time to work by car in order to avoid 152 
unrealistic profiles with drastic differences between Travel time to work by car and by public transit. 153 
*** The Average home value attribute was customized based on a question asked prior to the SP survey: “Select the 154 
price that you would expect to pay for a residence.” 155 
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After having reviewed the literature, we organized three focus groups with 6-8 people to 156 
elicit information from prospective respondents about the attributes that were important to them 157 
in terms of neighborhood choice. During the focus group, we also took the opportunity to test 158 
preliminary (but evolving) versions of the survey instruments. As such, in each focus group we 159 
inquired about the presence of any unwanted elements within the virtual residential 160 
environments, tested the ease of using the interface for different age groups and defined the 161 
ranges of each the attributes. These discussions resulted in the selection of seven attributes for 162 
the surveys that are presented in Table 1. 163 

The Average home value attribute was customized to respondent input. First, respondents 164 
were asked to select the price they would expect to pay if they were looking to buy a residence. 165 
The amount that they chose was then used to customize the Average home value attribute that 166 
appeared in their survey. For this question, interviewers explained to the respondents that they 167 
were required to answer the question as though they were moving imminently and that they 168 
should choose a price that fit their current financial situation. 169 

While not customized to respondent input, transit travel time to work was partly 170 
dependent upon automobile travel time to work, as can be seen in Table 1. This was done in 171 
order to make the transit travel time to work attribute more realistic - in early versions of the 172 
survey, participants pointed out that in some alternatives transit travel times to work were 173 
unrealistically competitive with automobile travel times. 174 

In initial versions of the survey, there were only two visual and five written attributes. 175 
The visual attributes consisted of three levels of dwelling type and two levels of front yard depth. 176 
Respondents often complained that there was not enough variation in the virtual environments 177 
that they were asked to choose between. Occasionally they complained of being bored and 178 
seemed not to pay enough attention. As a result, it was necessary to increase the visual variation. 179 
To do this, a fourth level was added to the attribute of dwelling type, and the space between 180 
buildings attribute was added. 181 

The final SP experiment consisted of five parts: 182 
1. A consent form explaining the purpose of the study, 183 
2. A question asking the price each respondent would expect to pay for a residence if 184 

they were purchasing a home, 185 
3. A tutorial for learning how to navigate the 3D virtual environments (only for video 186 

game survey), 187 
4. The SP survey, and 188 
5. Questions on the socio-demographics of the respondents. 189 

Survey Instrument Development and Description 190 
Since the purpose of the study was to compare the statistical choice model results obtained from 191 
two SP surveys with different representation methodologies, two versions of the same SP 192 
experiment had to be developed. The first version was a conventional text-only survey where all 193 
attribute information was presented as text. The second was a multimedia version administered 194 
as a video game, where respondents received supplementary textual information as they 195 
navigated a residential street in a 3D virtual environment.  196 

The SP experiment was built using the Unity (unity3D.com) gaming engine. Gaming 197 
engines are software used to develop video games. A gaming engine was used first in order to 198 
allow respondents to ‘explore’ a virtual neighborhood, but also so that all elements of the virtual 199 
neighborhood could be controlled. Initial research considered using Google Streetview as a way 200 
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to navigate neighborhoods, but it was too difficult to control for the many differing 201 
characteristics of real neighborhoods. 202 

All parts of the SP survey were developed and administered using this gaming platform, 203 
including the generation of the three-dimensional environments; variation of the attributes 204 
according to experimental design (and user input); and storing respondent choices and socio-205 
demographic information. The gaming engine was used to produce the text-only version of the 206 
survey as well. In the text-only survey, however, the three visual attributes were described using 207 
written descriptions. The gaming engine was also able to collect other interesting information, 208 
such as the length of time spent on a choice task. 209 

The first step in developing the visual survey was generating 3D models of buildings and 210 
neighborhood features. Google SketchUp Pro was employed to create the 3D models. Four 211 
dwelling types were developed using this software and the other elements were downloaded 212 
from a Google warehouse database, for instance fences, plants, cars and so on. 213 

While modeling the environments, special care was taken to keep everything consistent 214 
across alternatives in order to avoid introducing any unintended variations to the survey. The 215 
visual elements of a neighborhood remained the same in all simulated environments. For 216 
example, buildings were placed at a constant setback line, the streets and sidewalks were of 217 
identical width and had the same number of trees, parked cars, moving pedestrians as well as the 218 
same blue sky.  219 

In each choice task of the VG survey, respondents were required to ‘walk’ through two 220 
different residential streets. Respondents were able to control the direction and speed with which 221 
they walked through the neighborhoods. They were also able ‘look around’ by panning left, 222 
right, up and down. After a few moments of moving around a virtual neighborhood, written 223 
information was superimposed over the visualization. After having walked through the two 224 
alternative neighborhoods of the choice task, they came to a page summarizing what they had 225 
seen earlier and were asked to choose their preferred alternative neighborhood. In the case of the 226 
text-only survey, respondents were shown the same information as in the virtual environment 227 
survey, only in the form of table. Examples of choice tasks from the SP questionnaires are shown 228 
in Figure 1 and 2. 229 

  230 
FIGURE 1 Virtual Environment Choice Task Example 231 
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 232 
FIGURE 2 Text-only Choice Task Example 233 

Experimental Design 234 
The experimental design used in this study was generated with Sawtooth software SSI Web (24). 235 
With the aim administering the SP surveys to 300 respondents (150 for each survey), an 236 
experimental design was produced with 150 different versions of six choice tasks.  The design 237 
algorithm of Sawtooth software offers different random design strategies and is able to generate 238 
a fixed set of profiles by drawing from the full factorial design taking into account any 239 
prohibitions set by the designers.  240 
 241 
The Balanced Overlap method was used to generate the final design. This approach is between 242 
the random and complete enumeration strategies. It allows almost half as much level overlap 243 
within the same task as the random method. Although this approach is statistically less efficient 244 
than designs with minimal overlap, it has the benefit of encouraging respondents to base their 245 
decision on all attributes of the design, especially in the presence of dominant attributes in the 246 
study. 247 

SURVEY ADMINISTERATION 248 

The surveys were administered at a number of coffee shops over a month-long period in June 249 
and July of 2013. Various sites were chosen in the greater metropolitan region of Montreal to 250 
gain access to a varied cross-section of respondents in terms of demographics and current 251 
neighborhood type. Since the study was primarily concerned with issues related to presentation 252 
methodologies of SP surveys, a formal representation of the population was not deemed 253 
necessary and was not sought. Locations were chosen in order to be able to access respondents 254 
more likely to have experience with having searched for a residence to buy. Neighborhoods with 255 
a large student population were, for example, avoided. At the same time both homeowners and 256 
renters participated in the survey. Excluding renters would have made data collection even more 257 
difficult given the high proportion of rental housing (43.5% according to Statistics Canada (25)) 258 
in Montreal. 259 

The two surveys were administered with laptops. Interviewers were hired and trained in 260 
order to help with, and explain, the survey. Each of the interviewers had a laptop and was 261 
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responsible for screening and approaching potential respondents. Respondents administered the 262 
surveys themselves, although the interviewer was present in case the respondent needed any help 263 
or clarification. Both surveys could be done in French or English since the majority of the 264 
population of Montreal is francophone.  265 

In order to recruit a similar sample for the two surveys, the respondents were randomly 266 
and equally divided between the virtual reality and text-only surveys. The text-only survey took 267 
each respondent approximately 10 minutes to complete while the VG survey took 20 minutes. As 268 
an incentive to participate, each participant was offered a $5 gift card for the same coffee shop in 269 
which they were being interviewed. 270 

Choice tasks where alternatives were chosen in under 5 seconds for the VG survey and 271 
under 10 seconds in the text-only surveys were removed from the analysis. A stricter time 272 
constraint was applied to the VG survey because respondents had already ‘walked’ through the 273 
3D simulation for as long as they desired and then were presented a summary page where they 274 
selected their preferred alternative. The final dataset consisted of 1,586 observations. 275 

Table 2 shows that there is a reasonable match between two sub-samples with some 276 
relatively minor differences, suggesting the two sub-samples are comparable. 277 

TABLE 2 Descriptive Statistics 278 
 VG format Text-only format 

Gender 

Female 
Male 
 

 
43% 
57% 

 
49% 
51% 

Age 
34 and under 
35-44 
45-54 
55-64 
65 and above 
 

 
29% 
21% 
25% 
20% 
6% 

 
28% 
24% 
25% 
12% 
11% 

Current dwelling type 

Detached house 
Semi-detached or Duplex 
Townhouse 
Triplex 
3 or 4 story apartment 
5-storey apartment or higher 
 

 
29% 
15% 
16% 
3% 

27% 
11% 

 
30% 
12% 
12% 
3% 

30% 
13% 

Current dwelling tenure type 

Home-owner 
Renter 
 

 
56% 
44% 

 
57% 
43% 

Expected price to pay for residence 

$200,000 
$300,000 
$400,000 
$500,000 
$600,000 
$700,000 
$800,000 
$900,000 
 

 
24% 
34% 
18% 
6% 
4% 
8% 
1% 
5% 

 
26% 
30% 
19% 
10% 
5% 
5% 
4% 
2% 
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DATA ANALYSIS AND RESULTS 279 

Comparison of the results of the two surveys was done in two stages. First, two separate 280 
multinomial logit (MNL) models were estimated including only main effects, rather than fitting 281 
the best model to the two datasets. These two models were compared in terms of the level of 282 
significance and the sign of the estimated coefficients. Afterwards, a pooled model and a pooled 283 
model with scale parameter for the VG data were estimated. 284 

Modeling Methodology 285 
According to Random Utility Theory, a decision maker (n) choosing between different available 286 
alternatives (i) chooses the one that provides the highest utility, where the utility of an alternative 287 
(���) is defined as: 288 

��� = ��� + 	��									∀� 
Here ��� is the systematic (or observable) portion of the utility and 	�� is a random error 289 

term (unobserved component) (6; 26). Systematic utility is typically considered to be a linear 290 
combination of a constant and the product of coefficients and alternative and attribute 291 
characteristics(�): 292 

��� = ��� + ���									∀� = 1,… , � 
If the error term is identically and independently distributed (IDD) type I-extreme value 293 

with scale parameter ƛ the probability of individual n choosing alternative takes the well-known 294 
for of the Multinomial Logit: 295 

��� =
�ƛ����

∑ �ƛ����
�

�� 

 

Here, ƛ is the scale parameter, and is the inverse of the variance of the error term. As 296 
discussed in Ben-Akiva and Lerman (27), the estimated utility parameters are confounded with 297 
the scale parameter so that the estimated coefficients are actually equal to ƛβ. For this reason, the 298 
scale parameter is not identifiable for a single model and is set to one for any given model (6; 299 
26).  300 

Different data collection methods, however, may be characterized by different error 301 
variance, and thereby might be influenced in different proportions by unobserved influences on 302 
the choices being analyzed. When considering datasets coming from different populations or 303 
data collection methods, the scale parameter of other datasets can be calculated relative to the 304 
reference dataset (26). 305 

Assuming K data sources that are combined, it is possible to assume the taste parameters 306 
of the K data sources to be the same (β �	… = β"�	β)	and to fix the scale parameter for one of 307 
the data sources to one. If this done, it is then possible to estimate the relative size of the scale 308 
parameters of the remaining K-1 data sources. It is then possible to test whether the K-1 scale 309 
parameters are the same as the base data source. Knowing the relative size of the scale 310 
parameters makes it possible to evaluate the relative importance of unobserved factors in the 311 
choices made in the different data sources (26). If there is no difference in the relative size of the 312 
scale parameters, coefficients for the different data sources can be compared directly. 313 
  314 
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Modeling Results 315 
With the aim of comparing results across two presentation methods, Biogeme (28) was 316 

used to estimate separate Multinomial Logit (MNL) models for data from the VG and text-only 317 
instruments. We investigated whether using two presentation styles led to different results in the 318 
statistical models. The MNL models were therefore compared in terms of the sign and the level 319 
of significance of the parameters. Additionally, observed differences in the importance of the 320 
attributes between the two instruments are presented in this section. 321 

The estimated parameters for two survey formats are presented in Table 3.  All attributes 322 
in both surveys had the expected signs in both models.  It should also be noted that the 323 
coefficients of the two models can be compared in absolute terms since, in the pooled model, no 324 
significant differences were observed for the scale parameter across the two sub-samples (see 325 
Table 4). 326 

TABLE 3: Multinomial Logit Model Results 327 
  Text-only format 

(n=779) 
VG format 
(n= 807) 

Parameter Name Estimate t-test p-value Estimate t-test p-value 

ASC1 0 Fixed 0 Fixed 

ASC2 0.116 1.41 0.16 0.0502 0.62 0.54 

D
w

el
li

n
g

 t
y

p
e Detached houses 0 Fixed 0 Fixed 

Townhouse -0.171 -0.96 0.34 -0.0422 -0.23 0.81 

Triplex -0.594 -2.5 0.01 -0.484 -2.04 0.04 

Apartment -0.974 -5.38 0.00 -0.551 -3.17 0.00 

Space between 
buildings (in feet) 

0.0281 3.78 0.00 0.0284 3.87 0.00 

Front yard depth  
(in feet)  

0.017 3.22 0.00 0.0106 2.02 0.04 

Travel time to work by 
car (in minutes) 

-0.0303 -2.15 0.03 -0.0232 -1.71 0.09 

Travel time to work by 
transit(in minutes) 

-0.0101 -1.13 0.26 -0.0174 -1.99 0.05 

Travel time to nearby 
shops by walk 
(in minutes) 

-0.0134 -2.01 0.04 -0.0327 -4.81 0.00 

Average home value 
(in thousands CDN) 

-0.00048 -0.61 0.54 -0.00328 -4.16 0.00 

Null log-likelihood -539.962 -559.37 

Cte log-likelihood -539.494 -559.295 

Init log-likelihood -539.962 -559.37 

Final log-likelihood -436.861 -453.066 

Likelihood ratio test 206.202 212.608 

Rho-square 0.191 0.190 

Adjusted rho-square 0.172 0.172 
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The similar Rho-square and Log likelihood values (even though slightly different 328 
numbers of observations were used) of the two models suggest that their performance is 329 
comparable. In neither survey was the alternative specific constant (indicating whether the 330 
alternative was on the left or the right) found to be significant, suggesting that there was no 331 
position effect in either survey. 332 

In the VG model, all the main effects (apart from the townhouse dummy variable) were 333 
found to be significant at the 5% or 10% levels. However, in the text-only version, three 334 
attributes were insignificant, namely Average home value (t-test= -0.61), travel time to work by 335 
public transit (t-test= -1.13) and the townhouse dummy variable (t-test = 0.34). This is perhaps 336 
the most interesting result of the study. 337 

It has been argued in the literature (23) that no more than four to six attributes should be 338 
included in SP studies due to the cognitive limitations of respondents. In complex choice tasks 339 
similar to those in this study, asking respondents to consider more than 4-6 attributes, may result 340 
in information overload and an inability of respondents to take into account all of the survey 341 
attributes. Significant coefficients in the VG survey suggest that respondents were able to absorb 342 
and process all the information provided to them.  343 

The coefficients for dwelling type are expressed in relation to the category of single 344 
detached houses. The results across the two presentation methods are similar both in terms of the 345 
signs and the significance levels of the estimates for the dwelling type levels. However, there are 346 
some differences in the t-test values and the magnitudes of the coefficients.  347 

One might assume that switching from a detached house to any other dwelling type 348 
would be undesirable. Interestingly, however, the townhouse coefficient was insignificant in both 349 
surveys. This suggests that, on average, there was almost no difference between detached houses 350 
in either survey. At the same time, the lower coefficient values for housing types might indicate 351 
that, when respondents were given the opportunity to inspect the different housing types by 352 
walking through the neighbourhood, they exhibited less aversion to the different dwelling types 353 
compared to those who responded to the text-only version. In the VG survey, townhouses and 354 
detached houses were architecturally identical, the only differences between them being the 355 
manner in which they were configured and the amount of space between them. 356 

The coefficients for the Triplex and Apartment options were significant in both surveys. 357 
More interestingly, it was revealed that both options were less undesired in the VG survey than 358 
in the text-only version. It could be argued that, when attributes are solely described in words, 359 
respondents might have a tendency to associate certain latent qualities with these particular 360 
housing types, for instance crowdedness, noise, traffic and so on, which affects the model 361 
estimates in text survey. 362 

The results obtained for the other two visually presented attributes, space between 363 
buildings and front yard depth, were similar across both survey methods. In the SP literature (1; 364 
2; 21) it is often argued that attributes presented visually tend to dominate others and to be 365 
deemed more important than when they are presented in text. However, the visual attributes in 366 
our study did not receive greater importance than the text-based ones. This is especially evident 367 
when considering the estimate for space between buildings in the VG survey (t-test= 3.87, 368 
coefficient= 0.0284) and in the text-only survey (t-test= 3.78, coefficient= 0.0281).  369 

For the front yard depth attribute there was, however, a slight difference across surveys 370 
with regard to both the coefficient and the t-statistics. In the text-only survey, front yard depth 371 
had a higher t-test value and magnitude of coefficient. During the administering phase, 372 
respondents to the VG survey frequently complained that Front yard depth was not of significant 373 
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importance to them and that they would be more interested in knowing about the back yard 374 
depth, for example. However, those who completed the text-only survey did not have similar 375 
reactions. This could indicate that when respondents are shown the actual attribute visually, they 376 
are likely to be more actively engaged in the survey and to more readily make a decision as it 377 
relates to the relevance of the attributes. On the other hand, when individuals are asked to make a 378 
decision based on no more than a few words and numbers, they might be less inclined to 379 
articulate their actual preference. 380 

Another notable difference between the two survey instruments was the variation in t-test 381 
values and the magnitude of travel time coefficients. In the VG format, travel time to work by 382 
car had a lower t-test value but was still significant at a 10% significance level. The other two 383 
attributes also had higher t-test values in the VG survey while the travel time to work by transit 384 
attribute in the text-only survey was insignificant.  385 

With regard to the Average home value coefficient, the VG survey established a 386 
significant relationship (t-test=-4.16), however this was not the case for the text-only survey (t-387 
test=-0.61). Counter to the assumption that cost is an important attribute in any SP survey, it 388 
seems that respondents in this study have ignored (or perhaps could not process) Average home 389 
value, at least in the text-based version. 390 

Results from the VG survey suggest that, not only did the visual attributes have similar 391 
estimates compared to the text-only version, but those that were represented textually were all 392 
significant as well. In the text-only survey, however, there were two insignificant coefficients. 393 
This suggests that respondents were able to simultaneously take into account all seven attributes 394 
in the VG version, which does not seem to be the case for the Text-only survey. 395 
  396 
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Pooled dataset 397 
Using Biogeme a pooled model was estimated with the data collected from both surveys.  After 398 
allowing the scale parameter of the VG survey to vary, no significant difference in the scale 399 
parameter of two data sources was observed. However, it is worth to mention that although it 400 
was insignificant, the scale parameter of VG survey was 1.02 which suggests slightly lower error 401 
variance in the VG survey. The results of the pooled models are presented in Table 4.    402 

TABLE 4 Pooled Model and Estimated Scale Parameter 403 
  Pooled Model with Scale Parameter 

(n=1586) 
Pooled Model  

(n=1586) 

Parameter Name Estimate t-test p-value Estimate t-test p-value 

Scale Parameter (VG) 1.02 0.17 0.87  

Scale Parameter (Text-only) 1.00 Fixed 

ASC1 0 Fixed 0 Fixed 

ASC2 0.0810 1.41 0.16 0.0822 1.43 0.15 

D
w

el
li

n
g

 t
y

p
e 

Detached houses 0 Fixed 0 Fixed 

Townhouse -0.102 -0.82 0.41 -0.103 -0.83 0.41 

Triplex -0.535 -3.15 0.00 -0.541 -3.23 0.00 

Apartment -0.742 -5.44 0.00 -0.751 -6.04 0.00 

Space between buildings (in 
feet) 

-0.0275 -5.09 0.00 
-0.0278 -5.36 0.00 

Front yard depth  
(in feet)  

0.0132 3.48 0.00 
0.0134 3.61 0.00 

Travel time to work by car 
(in minutes) 

-0.0264 -2.68 0.01 
-0.0267 -2.74 0.01 

Travel time to work by 
transit (in minutes) 

-0.0134 -2.16 0.03 
-0.0134 -2.16 0.03 

Travel time to nearby shops 
by walk (in minutes) 

-0.0226 -4.77 0.00 
-0.0228 -4.83 0.00 

 

Average home value 
(in thousands CDN) 

-0.00191 -3.51 0.00 
-0.00192 -3.50 0.00 

Null log-likelihood -1099.331 -1099.331 

Cte log-likelihood -1098.876 -1098.876 

Init log-likelihood -1099.331 -1099.331 

Final log-likelihood -898.507 -898.521 

Likelihood ratio test 401.649 401.621 

Rho-square 0.183 0.183 

Adjusted rho-square 0.173 0.174 

 404 

  405 
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CONCLUSION AND FUTURE WORK 406 

This paper has discussed the findings of a study employing an innovative presentation 407 
methodology for Stated Preference experiments in the domain of neighborhood choice. It seems 408 
that permitting respondents to virtually walk through residential neighborhoods not only 409 
increases the realism of the choice task, but also allows individuals to better process information 410 
presented to them.  411 

The results of this study also seem to be in line with the argument made by Wittink et al. 412 
(19) that, by using a combination of images and text representation, like in the VG approach, a 413 
greater number of attributes can be included in an SP experiment. This is evident when we 414 
consider the fact that all seven attributes had significant coefficients in the VG approach while 415 
two of them were actually found to be insignificant in the text-only survey. 416 

Our findings are different than what was found in studies done by Jansen et al. (1) and 417 
Orzechowski et al. (2), in which attributes tended to gain greater importance when presented 418 
visually compared to when they were presented in text. It appears that in those instances where 419 
attributes had similar estimates across both surveys, the coefficients of visually represented 420 
attributes had slightly lower magnitudes. By contrast, it was observed that textually presented 421 
attributes were more significant. 422 

Most SP studies of housing or household location choice rely on the traditional, text-423 
based presentation methods. The inclusion of images or simulated environments can indeed 424 
decrease the control over the variables and may introduce some unsystematic variations to the 425 
survey (1; 2; 18). However, as argued before above, the VG survey presented here suggests that 426 
they may allow respondents to better process different attributes than text-only surveys. 427 

This research attempted to keep the number of attributes as low as possible in order to 428 
produce a manageable SP study. However, further research should focus on determining whether 429 
or not having a more complex survey design with a greater number of attributes would yield 430 
similar results. Additionally, the inclusion of some attributes that cannot easily be communicated 431 
using only words, such as noise for example, could also be tested through the use of this 432 
interface.  433 

In this current study, two separate MNL models with main effects were developed. 434 
Although comparing MNL models of two survey formats has revealed clear differences between 435 
both presentation methods, potential avenues that could be undertaken in future research might 436 
include the implementation of more sophisticated models that could be used to: test the 437 
interaction effects of different attributes, account for the heterogeneity of coefficients across 438 
respondents; and account for correlation in errors across responses from the same individual. 439 
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