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ABSTRACT
The purpose of this work is to determine the similarity of the
AYTM Conjoint Segmentation tool for DIY researchers with the
industry leading specialty conjoint software, Sawtooth CBC module.
The results of this work should assure market researchers that the
AYTM Conjoint Segmentation tool is a viable option to Sawtooth’s
CBC tool for most applications.
To determine the similarity of techniques, a total of six studies were
conducted (three pairs of comparative studies). Each comparative
study represented different choice contexts: product (smartwatches),
service (credit cards) and experiential (vacation packages). Within
each pair, one study was fielded using AYTM’s experimental design
and the other using Sawtooth’s experimental design produced by
the CBC module.
Specifications of each study were fed into the experimental design
generators of both platforms and the studies were fielded using
the respective designs on the AYTM platform during the same time
period (July 10-15, 2018) to control for environmental biases. Each
study sampled n=500 respondents, balanced to census on gender
and throttled to achieve approximately n=100 completes each day
of fielding.
Three sets of analyses were run on the final datasets of each
comparative study:
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Both techniques used on the same dataset to directly compare
similarity of results produced by both methods

One technique (AYTM’s was selected) used on both datasets
within the comparative studies to demonstrate the magnitude of
variance introduced through sample error

Each technique used on separate datasets to illustrate the total
error expected when fielding two parallel studies using the two
different designs and techniques
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Comparisons of the experimental designs generated by both platforms
showed nearly identically efficient designs, compared to an ideal
hypothetical design, if not slightly higher quality generated by the AYTM
platform. Main effect D- and A-efficiencies of AYTM and Sawtooth design
were virtually the same, deviating by less than 0.02%. The relative strength
statistic was consistently better for AYTM designs, giving slightly higher
values by about 1-4% as compared to the Sawtooth designs.
A comparison of aggregate coefficients in the analysis of both techniques
on the same dataset showed very similar results, with root-meansquare error (RMSE) measuring the differences between the coefficients
generated by each technique in the range of 0.0264 - 0.0279.
Differences found in the analysis of the coefficients generated by a single
technique on both datasets within the comparative studies showed RMSE
of higher magnitude (0.0837 - 0.1376) indicating that any differences
between identical studies conducted using AYTM Conjoint and Sawtooth
CBC modules are more likely attributed to sampling error than a difference
in design or technique.
Based on these results, DIY researchers should feel assured that by
using the AYTM Conjoint Segmentation module, they can expect to
achieve similar results as could be expected by using Sawtooth software
for most applications.
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INTRODUCTION
Conjoint is a very powerful survey-based statistical technique used in
market research to understand how customers value different attributes
(features, functions, benefits) that make up an individual product or service
as they make their decisions.
By analyzing trade-off choices that respondents make between products/
services with different configurations of attributes and features, conjoint
analysis reveals the underlying preferences and priorities of each
respondent. These preferences can then be aggregated and analyzed
across specific populations within sample.
Understanding how consumers value each individual
element helps inform strategic decisions about product/
service design, positioning and pricing, and can even
be used to forecast demand and potential revenue
of a product/service configuration when offered in a
competitive environment.
Conjoint is a very popular technique and is widely used
in the industry. According to a 2017 survey conducted
by NewMR1, conjoint is one of the most common
techniques used by researchers, behind only correlation,
regression and cluster analysis.
The same survey indicates that Sawtooth Software, a software focused on
conjoint, is the top specialty software used in the industry and one of the
most popular commercially available statistical software packages overall
(behind only SPSS, Q and SAS). Sawtooth claims to be the world leader in
Conjoint Analysis survey software.2
Several techniques fall under the umbrella of conjoint, including ChoiceBased Conjoint (CBC), Adaptive Choice-Based Conjoint (ACBC), and
Menu-Based Choice (MBC). According to surveys of Sawtooth Software
customers, CBC has been the most widely used conjoint-related technique
since 2000.3
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In CBC, respondents are shown potential product profiles and are asked to
choose which profile they would choose (see example below). Profiles are
typically made up of 3-7 attributes, with each attribute having 2-10 discrete
levels. In the vacation package example below, for instance, “Included food
and drinks” is an attribute of the vacation package, while “Breakfasts”,
“Morning coffee” and “Unlimited food and drinks” are different levels of
that attribute.

Respondents typically complete between 12-20 of these exercises, each
with different sets of product profiles, carefully designed so that each
variable is statistically independent (referred to in statistics as orthogonal).
The experimental design is not trivial, as the aim is to have each level
within an attribute appear an equal number of times and each pair of levels
across attributes also appears the same number of times in the design.
Such a design is considered 100% statistically efficient.
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Because the number of potential pairs of levels can become very large
as more attributes and levels are added to the model, it is generally not
feasible to create a perfectly orthogonal design without overburdening
respondents or having huge sample sizes.
Instead, computer algorithms are typically employed to optimize a design to
be as close to 100% efficient as possible based on the number of attributes
and levels, the number of profiles a respondent evaluates in each exercise,
the number of exercises each respondent completes and the number of
respondents in the study so that enough evaluations of each permutation
are observed across the study.
From a statistical standpoint, having an efficient design is an important
contributor to reliable conjoint data. Of course, traditional market
research best practices are still important to follow as data reliability is
also dependent on proper sampling and good respondent behavior (i.e.,
response efficiency). And none of this matters if the inputs for the model
are not carefully chosen and relevant choice drivers (i.e., garbage in =>
garbage out).

AYTM’S CONJOINT SEGMENTATION MODULE

Sir David Roxbee Cox

AYTM has developed two conjoint tools for DIY market researchers:
Conjoint Express (which uses a simple Multinomial Logit Regression
model) and Conjoint Segmentation (which uses a more robust Hierarchical
Bayesian Model).
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The focus of this paper is on the Conjoint Segmentation tool.

The algorithms for the Conjoint Segmentation tool were developed
using the R open-source programming language. It compares favorably
to Sawtooth’s CBC module in features and capabilities for CBC models
within the range of reasonable limits (as described in the Limitations
section) imposed by AYTM tool to prevent misuse that could introduce
otherwise avoidable biases.
Like Sawtooth’s CBC module, AYTM’s engine uses built-in aggregate logit,
latent class, and HB routines for estimating part-worth utilities for the
population or pre-defined subgroups. The predictive validity of Sawtooth’s
technique has been shown to be potentially very accurate. In one published
study on grocery store pricing, for instance, Sawtooth’s technique showed
up to 97% correlation with actual sales, even without calibration.4 As
mentioned earlier, this level of predictability is only possible if the inputs
are carefully selected and relevant to consumer preferences.
The purpose of this analysis is to compare AYTM Conjoint Segmentation
module with the Sawtooth CBC module on both quality of experimental
design (measured by the efficiency of the design) and utility estimation
(aggregate coefficients) to show that DIYers using the AYTM Conjoint
module can achieve utility estimates that are comparable to those
using Sawtooth’s tool.
This report compares the design and aggregate coefficients generated
by each of the two tools across three different scenarios. Based on the
findings, the readers will be presented with evidence of the similarity of
the techniques.
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EXPERIMENTAL
Three theoretical scenarios were developed to provide a range of context
across product (smartwatches), service (credit cards) and entertainment
(vacation packages) choices that a consumer might make. The size of the
experimental designs (total number of attributes and levels) was chosen
to be somewhat optimal to reduce potential impact of bad respondent
behavior (typically associated with long surveys causing respondent
fatigue) introducing additional bias. In these examples, two scenarios had
seven attributes (one with 25 total levels and the other with 21) while the
third had five attributes (with 28 total levels).
The actual attributes and levels tested are detailed below.
1. SMARTWATCH DESIGN

7 ATTRIBUTES, 25 TOTAL LEVELS

Brand

Watch band
material

Camera

Battery
life

Water
resistance

Connectivity

Price

Apple

Silicone (rubber)

No camera

1 day

None

No cellular
connectivity

$150

Fitbit

Leather

Camera

2 days

Resistant to light rain
and splashing

Cellular
connectivity

$200

Samsung

Stainless steel link

Camera + video

3 days

Submersible
up to 12 feet

Pebble

Nylon (cloth)

$250
$300
$350
$400

2. CREDIT CARD DESIGN

7 ATTRIBUTES, 21 TOTAL LEVELS

Brand

Introductory
APR

Regular
APR

Annual
fee

Balance transfer
option

Cash back offer

Travel rewards

Visa

No introductory APR
offer

12.99%

$0

No balance transfer
offer

No cash back offer

No travel rewards

MasterCard

0% on purchases for
6 months

15.99%

$99

0% APR on balance
transfers for 12 months

5% cash back in
specific categories

40,000 travel miles
once you spend
$3000

Discover

0% on purchases for
12 months

18.99%

0% APR on balance
transfers for 18 months

1% cash back on all
purchases

2X miles /dollar on
every purchase,
every day

American
Express
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3. VACATION PACKAGE DESIGN

5 ATTRIBUTES, 28 TOTAL LEVELS

Destination

Vacation
duration

Flight

Entertainment

Food & drinks
included

Cash back offer

Travel
rewards

Paris, France

3 days

Non-stop
flight

City bus tours

Unlimited food &
drinks

No cash back offer

No travel
rewards

London, England

7 days

Flight with
1 layover

All museums pass

Morning coffee

5% cash back in
specific categories

40,000 travel
miles once you
spend $3000

Venice, Italy

10 days

Flight with
2 layovers

Night clubs pass

Breakfasts

1% cash back on
all purchases

2X miles /dollar
on every purchase, every day

Cancun, Mexico

2 weeks

Theme park pass

Drinks only

Sydney, Australia

3 weeks

Bicycle city tours

None

Tokyo, Japan

1 month

Spa packages

San Francisco, USA
Moscow, Russia

Several additional design decisions needed to be made in order to create
the experimental design. In each study, it was decided that a total of three
options would be available on each screen. This is a common design for
choice exercise, providing a reasonable choice task for respondents while
also avoiding overcrowding the screen and making it difficult to read,
especially on mobile devices.
In two of the studies, a single choice “none of these” was also included as
an option to allow the respondent to reject all offers shown, more closely
reflecting actual choice behavior and not forcing respondents to choose
an option that they never would in real life. It is generally considered best
practice to include a “none” option, however in some situations having
a “none” option can limit the amount of information collected. By not
including a “none” option, a respondent is forced to provide information
on preference, even if they would not actually make the choice if it was
offered.
A sample size of n=500 was chosen somewhat arbitrarily, though represents
a value that was deemed to reduce sampling error to manageable levels
for comparative analysis.
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These specifications were fed into the AYTM platform to determine
the number of exercises each respondent would complete. The AYTM
platform uses a functional dependency between the number of items per
screen and the maximum number of items in a variable to calculate the
total number of choice exercises each respondent will see.
A summary of the final inputs for the models is below.
Comparison 1

Comparison 2

Comparison 3

Product/Offering

Smartwatches

Credit Cards

Vacation Packages

Number of Attributes

7

7

5

Total Number of Levels

25

21

28

Number of Exercises per Respondent

15

13

16

Number of Profiles per Exercise

3

3

3

None Option

Yes

Yes

No

Based on “rule-of-thumb” recommendations from Sawtooth5, each of the
final models meet minimum sample recommendations for aggregate level
full-profile CBC modeling when considering all two-way interactions with
the models.
Experimental designs were then developed independently by Sawtooth
Software and AYTM Conjoint Module using these inputs.
Six studies (three pairs of comparison studies) were fielded on the AYTM
platform, using AYTM’s Conjoint question type. To see an example of
what the respondents experienced, a preview of the smartwatch study is
available here.6
One study per comparison pair was powered by AYTM’s automated
experimental design and the other by a Sawtooth generated experimental
design.
Sample size was set to 500 per study, with gender balancing to US census.
The studies were fielded July 10-15, 2018 with sampling controlled to
collect approximately 100 responses per day.
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The objective of the research is to analyze the potential differences in
experimental design generation and analysis techniques employed at
AYTM as compared to Sawtooth. In order to attempt to isolate sources
of differences (experimental design quality, technique performance and
sample variation), we conducted a series of comparisons on each pair of
the surveys.

1
2
3

4

Analyzed differences in experimental designs generated by the
platforms using various efficiency metrics

Ran analysis on a single dataset using each technique to compare
technique performance

Ran the same technique on two different datasets to illustrate
expected experimental design and sampling error independent of
the techniques

Ran each technique on independent datasets to observe the
impact of all three factors (experimental design quality, technique
performance and sample variation)

A summary of the analyses run is below:
SOURCE OF VARIATION
ANALYSIS

Sampling
error

Experimental
Design

Technique

Experimental design comparison

No

Yes

No

Compare AYTM and Sawtooth techniques on one dataset

No

No

Yes

Compare datasets with the AYTM technique

Yes

Yes

No

Compare AYTM and Sawtooth techniques with different dataset

Yes

Yes

Yes

See full study diagram on the next page
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Smartwatch

Credit cards

Vacation packages

1.
Comparison
of both
experimental
designs

N=500

N=500

N=500

N=500

N=500

N=500

Sampling
6 surveys
balanced
by gender
throttled

2.
Comparison of
both techniques
on the same
dataset
3.
Compare
datasets with
one technique

4.
Compare
techniques
with diﬀerent
dataset
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Design efficiency assessment
Three commonly used indicators of the design efficiency were assessed
during this experiment: D-efficiency, A-efficiency, and Relative Model
Strength. D- and A- efficiencies assess the design quality by directly
evaluating the entire design matrix relative to hypothetical designs which
are completely orthogonal. While complete orthogonality may not be
possible to achieve, these efficiencies nonetheless produce an indicator
that is useful in comparing designs with the same characteristics.

where
N - number of runs,
p - number of model parameters,
X - design matrix

The Relative Model Strength indicator assesses the degree to which the
standard errors would be reduced with a particular design. In our case we
use artificial data of 1000 responses fed to a multinomial logit model to
produce the desired covariance matrix required for the calculation.

where
covm - covariance matrix,
p-number of model parameters
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RESULTS
Comparison of both experimental designs
Our first comparison is on the experimental design generated by each
program. Both programs used a computer optimized, choice-based
experiment generator to develop a full-profile experimental design.
Smartwatch study design efficiencies:
D-efficiency, A-efficiency, and Relative Model Strength - Smartwatch study
CATEGORY

SMARTWATCHES

Source

AYTM Design

Sawtooth Design

D Efficiency

17.50161

17.50132

A Efficiency

11.37729

11.37995

Relative Model Strength

5163.643

5095.674

The results of the analysis show no significant differences in any of
the experimental design quality metrics for the smartwatch study, with
exception of slightly higher Relative Model Strength for AYTM Model
(1.3% improvement).
Credit card study design efficiencies:
D-efficiency, A-efficiency, and Relative Model Strength - Credit card study
CATEGORY

CREDIT CARDS

Source

AYTM Design

Sawtooth Design

D Efficiency

20.99856

20.99785

A Efficiency

14.56251

14.56495

Relative Model Strength

6362.258

6125.255

The results of the analysis show no significant differences in any of the
experimental design quality metrics for the credit card study with exception
of 3.9% higher Relative Model Strength for AYTM Model.
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Vacation package study design efficiencies:
D-efficiency, A-efficiency, and Relative Model Strength - Vacation package
study (no “None options)
CATEGORY

VACATION PACKAGES

Source

AYTM Design

Sawtooth Design

D Efficiency

12.72434

12.72405

A Efficiency

7.79221

7.791155

Relative Model Strength

3033.943

3004.695

The results of the analysis show no significant differences in any of the
experimental design quality metrics for the vacation package study, with
exception of slightly higher Relative Model Strength for AYTM Model
(1.0% improvement).

In each case, the results may be interpreted as AYTM provided
either the same or slightly better experimental design quality
based on standard metrics of efficiency. Evaluation of withintask efficiency was not included in the analysis.
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COMPARISON OF BOTH TECHNIQUES
ON THE SAME DATASET
Both tools were fed the same Sawtooth version survey data to see how the
two techniques compare independent of other factors (sampling variation
and experimental design quality). We compare aggregated coefficients
directly without taking the natural variation of the distributions from
which the coefficients are sampled from.
The smartwatch study had seven attributes and a total of 27 levels. The
coefficients generated by each model on a single dataset are plotted
below, along with a description of the linear fit and RMSE measuring the
differences between the values.

Sawtooth dataset, Sawtooth technique

2

Smartwatch study:
Variable coefficients
generated by Sawtooth
technique vs AYTM
technique

1.5
1
0.5
0

The results of the
comparison for the
smartwatch study
show a linear fit of
intersect=-0.0023,
slope=1.0168,
(R2: 0.999) and
RMSE : 0.0272

-0.5
-1
-1.5
-2
-2.5
-2.5

-2

-1.5
-1
-0.5
0
0.5
1
Sawtooth dataset, AYTM technique

1.5

2
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The credit card study had seven attributes and a total of 21 levels. The
coefficients generated by each model on a single dataset are plotted
below, along with a description of the linear fit and root-mean-square
error (RMSE) measuring the differences between the values.

Sawtooth dataset, Sawtooth technique

3

Credit card study:
Variable coefficients
generated by Sawtooth
technique vs AYTM
technique

2
1
0

The results of the
comparison for the
credit card study
show a linear fit of
intersect=-0.003524,
slope=0.9897 (R2: 0.999)
and RMSE : 0.0279

-1
-2
-3

-3

-2

-1
0
1
2
Sawtooth dataset, AYTM technique

3

The vacation packages study had five attributes and a total of 28 levels.
The coefficients generated by each model on a single dataset are plotted
below, along with a description of the linear fit and root-mean-square error
(RMSE) measuring the differences between the values.

Sawtooth dataset, Sawtooth technique

2

Vacation packages study:
Variable coefficients
generated by Sawtooth
technique vs AYTM
technique

1.5
1
0.5
0
-0.5
-1
-1.5
-2

-2

-1.5

-1
-0.5
0
0.5
1
Sawtooth dataset, AYTM technique

1.5

2

The results of the
comparison for the
vacation package
study show a linear
fit of intersect=0,
slope=1.0012 (R2: 0.999),
RMSE : 0.0264

In all three cases, each model produced essentially the same
aggregate coefficients when using the same dataset, as the
linear correlations suggest, indicating that the two techniques
perform nearly identically.
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COMPARE DATASETS WITH ONE TECHNIQUE
To illustrate the errors that are to be expected to come from the sampling
error assuming experimental design quality is comparable, we attempt
to compare AYTM and Sawtooth datasets using one technique. The
AYTM technique was used for this comparison. We compared aggregate
coefficients directly without taking the natural variation of the distributions
from which the coefficients are sampled from.
The coefficients generated by the AYTM technique on each smartwatch
dataset are plotted below, along with a description of the linear fit and
RMSE measuring the differences between the values.

Sawtooth dataset, AYTM technique

2

Smartwatch study:
Variable coefficients
generated by AYTM
technique using dataset
1 vs dataset 2

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5

-2

-1.5

-1
-0.5
0
0.5
1
AYTM dataset, AYTM technique

1.5

2

The results for the
smartwatch dataset
comparison show a linear
fit of intersect=0.0175,
slope=0.9858 (R2: 0.969)
and RMSE : 0.1376

The coefficients generated by the AYTM technique on each credit card
dataset are plotted below, along with a description of the linear fit and
RMSE measuring the differences between the values.

Sawtooth dataset, AYTM technique

3

Credit card study:
Variable coefficients
generated by AYTM
technique using dataset
1 vs dataset 2

2
1
0
-1
-2
-3

-4

-3

-2
-1
0
1
2
AYTM dataset, AYTM technique

3

4

The results for the credit
card dataset comparison
show a linear fit of
intersect=0.0203,
slope=0.9824 (R2: 0.988)
and RMSE : 0.1258
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The coefficients generated by the AYTM technique on each vacation
package dataset are plotted below, along with a description of the linear
fit and RMSE measuring the differences between the values.

Sawtooth dataset, AYTM technique

2

Vacation packages
study: Variable
coefficients generated
by AYTM technique using
dataset 1 vs dataset 2

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5

-2

-1.5
-1
-0.5
0
0.5
AYTM dataset, AYTM technique

1

1.5

The results for the
vacation package dataset
comparison show a
linear fit of intersect=0,
slope=0.9721 (R2: 0.986)
and RMSE : 0.0837

In all three cases, each design produced similar aggregate
coefficients using the AYTM technique on the two different
datasets. However, in each case the fit was not as close as the
comparison of the two techniques on a single dataset, allowing
us to infer that the variation due to sampling error is greater
than the variation due to differences in the two techniques.
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COMPARE TECHNIQUES WITH DIFFERENT DATASET
Finally, we produced a comparison of using the AYTM technique on the
AYTM dataset vs. the Sawtooth technique on the Sawtooth dataset.
This comparison aggregates all errors together, providing insight into
the maximum expected variation when comparing the two different
approaches on different platforms tackling the same question. We compare
aggregated coefficients directly without taking the natural variation of the
distributions from which the coefficients are sampled from.
The coefficients generated by each technique for the smartwatch study on
separate datasets are plotted below, along with a description of the linear
fit and RMSE measuring the differences between the values.

Sawtooth dataset, Sawtooth technique

2

Smartwatches plot - AYTM
technique on smartwatch
dataset 1 vs Sawtooth
technique on smartwatch
dataset 2

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5

-2

-1.5

-1
-0.5
0
0.5
1
AYTM dataset, AYTM technique

1.5

2

The results for the
comparison of two
parallel smartwatch
studies using different
techniques show a linear
fit of intersect=0.0156,
slope=1.0040 (R2: 0.971)
and RMSE : 0.1356

The coefficients generated by each technique for the credit card study on
separate datasets are plotted below, along with a description of the linear
fit and RMSE measuring the differences between the values.

Sawtooth dataset, Sawtooth technique

3

Credit card plot - AYTM
technique on credit card
dataset 1 vs Sawtooth
technique on credit card
dataset 2

2
1
0
-1
-2
-3

-4

-3

-2
-1
0
1
2
AYTM dataset, AYTM technique

3

4

The results for the
comparison of two
parallel credit card
studies using different
techniques show a linear
fit of intersect=0.0165,
slope=0.9738 (R2: 0.990)
and RMSE : 0.1112
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The coefficients generated by each technique for the vacation package
study on separate datasets are plotted below, along with a description of
the linear fit and RMSE measuring the differences between the values.

Sawtooth dataset, Sawtooth technique

2

Vacation packages plot AYTM technique on vacation
packages dataset 1 vs
Sawtooth technique model on
vacation packages dataset 2

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5

-2

-1.5
-1
-0.5
0
0.5
AYTM dataset, AYTM technique

1

1.5

The results for the
comparison of two
parallel vacation package
studies using different
techniques show a
linear fit of intersect=0,
slope=0.9750 (R2: 0.988)
and RMSE : 0.0771

A summary of the RMSE measuring the differences found in the
technique comparisons is below.
ANALYSIS

RMSE by study
Smartwatches

Credit Card

Vacation Packages

Compare techniques on one dataset

0.0272

0.0279

0.0264

Compare datasets with one technique

0.1376

0.1258

0.0837

Compare techniques with different datasets

0.1356

0.1112

0.0771

The results of our comparative analysis suggest that the AYTM Conjoint
tool is a viable substitute for Sawtooth CBC software for designs of a
reasonable scope (i.e., 5-7 attributes with a total of 21-28 levels). Both
techniques produce similar (nearly identical) quality design sheets and
generate similar variable coefficients (RMSE < .028).

The implication of these results is that DIYers can feel assured
of the robustness of AYTM’s Conjoint tool and be confident
that conducting a CBC study on AYTM’s platform provides
essentially the same quality data as a CBC study conducted
using Sawtooth’s CBC module.
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DISCUSSION AND
LIMITATIONS OF THE
EXPERIMENT
There are several additional considerations that were not part of the scope
of our experiment, but worth addressing for discussion.
All of the designs tested are almost completely orthogonal (as evidenced
by the nearly perfect D-efficiencies). This was done by design with this
comparative analysis in mind. In practice, however, a completely orthogonal
design is not a requirement. Often, it is useful to have an experimental
design that allows for more overlap so that a non-compensatory attribute
doesn’t dominate the choices they make. (A respondent will always choose
a watertight boat over a non-watertight boat, regardless of the size of its
motor, for instance). To make room for more overlap, orthogonality is
typically sacrificed. In this experiment, overlap was minimized in favor of
achieving orthogonality.
“Holdout” validation was not included in the analysis as the purpose was
not to validate each model that was developed, rather to demonstrate the
similarity of results between the two techniques. Since each set of studies
are exactly the same in their specifications, RMSE was the analysis chosen
over other potential analyses (e.g., hit-rate checks or mean absolute error
(MAE)), though there is no reason to believe a different analysis would
have led to a different conclusion for these particular studies.
In one of the comparative studies, we did not include a “None” option.
While it is generally considered best practice to include a “None” option, in
some situations having such an option can limit the amount of information
collected (i.e., if none is chosen frequently). By not including a “None”
option, a respondent is forced to provide information on preference,
even if they would not actually make the choice if it was offered. A dual
response “None” option is frequently preferred as a compromise to no
“None” option, however, the AYTM Conjoint tool does not currently
support this type of design (Sawtooth’s CBC software does offer a dual
response “None” option).
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This study only assessed the two techniques’ performance within the limits
imposed by AYTM Conjoint tool. AYTM limits several parameters in order
to provide an optimal respondent experience and minimize factors that
otherwise negatively impact response efficiency. The maximum number
of attributes is limited to 7 to accommodate efficient use of the screen,
which is very relevant to mobile phone users. Options per attribute are
capped at 50 to prevent excessively large designs which likely require a
different approach to estimating the utility scores without exploring each
option attribute option individually. The number of profiles per screen
is allowed within range 2-5 or 2-4 if NA option is enabled, justified by
potential bias arising from not sufficiently exploring each presented option
on smaller screens. There is also a limit of 25 screens to be displayed to a
single respondent to address the potential decline in quality of collected
responses due to fatigue. Finally, designs that have more than 25,000
hypothetical profiles are only allowed with an assistance from AYTM
representative to ensure correct use of the methodology. This study has
not explored the techniques’ performance outside of those limits.
At the moment of this research AYTM Conjoint tool did not support
automatic design generation of experimental designs with prohibitions or
with an alternative specific setting enabled. While such functionality can
be achieved by employing a design generated outside of AYTM Conjoint
tool, these cases were not tested in this research.
Discrete choice models assume a random component to an individual’s
utilities which estimates factors that are not captured in the model,
but which nonetheless impact choice. Due to this random component,
different runs even using the same technique will give slightly different
results, perhaps to the magnitude of the very small differences we have
noted between the AYTM and Sawtooth runs made in this experiment. It is
quite possible that, when comparing multiple runs using each technique,
the distribution of utility variables would show that differences seen in the
two techniques is more a function of the randomness within a single run
than a true difference in results by technique.
While not specifically tested in this experiment, it is reasonable to assume
that the sampling error, and thus the overall error, could be improved by
increasing the constraints around sampling to control for more variables
beyond gender. It is reasonable to believe that balancing the samples
on age and income in addition to gender, for instance, could potentially
reduce the variance due to sampling error.
A natural extension to the work will be developing hypothetical market
scenarios to compare the guidance on optimal offerings in each of the
tested categories using AYTM analysis tools vs. Sawtooth simulator. This is
a topic for another paper.
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CONCLUSION
First we evaluated the experimental designs using common metrics, and
found that both AYTM and Sawtooth designs are at least comparable,
if not the AYTM design being even slightly more efficient for these
particular studies.

Our analysis shows that, assuming identical quality of experimental
designs, most of the variation when comparing the results from the study
conducted with the AYTM Conjoint module to the results from the study
using the Sawtooth CBC module comes from the sampling error, rather
than from the differences in the techniques themselves.

Further we’ve shown that the techniques themselves produce similar
results, with RMSE being less than 0.03. In attempt to isolate sampling
error we’ve found that the amount of variation due to different sets of
respondents can be estimated around 0.13 RMSE. Finally, comparing
results produced by the different techniques on different datasets we’ve
found that the variation amounted to roughly 0.13 RMSE, which led
us to conclude that most of it must have come from the sampling error
component.
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