Tutorial #7: LC Segmentation with
Ratings-based Conjoint Data
This tutorial shows how to use the Latent GOLD Choice program when the scale type of
the dependent variable corresponds to a Rating as opposed to a Choice or Ranking.
Ratings data can also be analyzed using the Regression module in Latent GOLD and
the resulting parameter estimates will be identical. However, the Latent GOLD Choice
program produces additional output, and can be used to ‘fuse’ rating and choice data,
which is useful for situations where both types of data are available.
In this tutorial, we will reanalyze the conjoint data used previously in Latent GOLD
Tutorial #3: (http://statisticalinnovations.com/products/LGtutorial3.pdf) “LC
Regression with Repeated Measures”. You will learn how to:
•
•

Setup the data for the Latent GOLD Choice program using the 1-file format
Examine the additional output not available in Latent GOLD Regression module.

By examining the additional ‘Set Profile’ Output generated by the LG Choice program
we will see that the predicted ratings obtained using the standard aggregate (1-class)
conjoint model fail to provide an adequate fit to the observed ratings. In contrast, we will
see that the predictions generated by the 3-class model are quite good.

The Data
The data for this example are obtained from a hypothetical conjoint marketing study
involving repeated measures. Respondents were asked to provide likelihood of purchase
ratings for each of several different products that differ on type of fashion, quality and
price. A partial listing of the data is shown below. The only difference between this (1file) format and the format used in the earlier tutorial in conjunction with the Regression
module of Latent GOLD is the inclusion of the additional variable called SET. For
‘Choice Ratings’ models, each set consists of a single product (scenario, profile) that is to
be rated.

Table 1: Partial Listing of Conjoint Data

As shown above, there are 8 records for each case (there are 400 cases in total); one
record for each of the 2x2x2 = 8 sets which correspond to a complete factorial design of
different scenarios for the purchase of a product:
•
•
•

FASHION (1 = Traditional; 2 = Modern)
QUALITY (1 = Low; 2 = High)
PRICE (1 = Lower; 2 = Higher)

The dependent variable (RATING) is a rating of purchase intent on a five-point scale.
Effects measuring the importance of each of these attributes on the likelihood-topurchase rating are to be estimated.
Also included in the data file are two demographic variables which will be used as
covariates in the model.
•
•

SEX (1 = Male; 2 = Female)
AGE (1 = 16-24; 2 = 25-39; 3 = 40+).

The Goal
Use Latent GOLD Choice to identify latent segments that differ with respect to the partutility estimates of importance (effects) for the three attributes. We wish to determine the
number of segments and see how these segments differ demographically.

Opening a Data File and Selecting the Type of Model
Ø To open the file, from the menus choose:
File
Open

Ø From the Files of type drop down list, select SPSS System Files if this is not already
the default listing. All files with .sav extensions appear in the list (see Figure 1).
Note: If you copied the sample data file to a directory other than the default directory,
change to that directory prior to retrieving the file.
Figure 1: Open Dialog Box

Ø Select conjoint.sav and click Open to open the Viewer window, shown in Figure 2
Figure 2: Viewer Window

The Outline pane contains the name of the data file and a list of any models (and their
output) previously estimated. Since we have not yet estimated any models, we will set up
a new model (listed as ‘Model1’ above) and then estimate the parameters of that model.
The Contents pane (currently empty) is where you view the various types of output
following the estimation.
Ø Highlight ‘Model1’ if it is not already highlighted.
Ø
Ø
If your Latent GOLD Choice is an add-on to Latent GOLD, right click to open
the Model Selection menu (you may also double click the model name to open this
menu or select the type of model from the Model menu) and select "Choice":

Ø Otherwise, if you have the stand-alone version of Latent GOLD Choice, simply
double-click the model name to bring up the Model Analysis Dialog Box.
You should now see the Model Analysis Dialog Box, shown in Figure 3

Figure 3: Analysis Dialog Box for LC Choice Model

Selecting the Variables for the Analysis
For this analysis, RATING will be the dependent variable.
Ø Select RATING in the Variables List and click Dependent to move the variable to the
Dependent box.
Dependent Variable Types
By default the scale type is set to ‘Choice’. To set the scale type for the dependent
variable to ‘Rating’:
Ø Right-click on the dependent variable ‘RATING’ and select ‘Rating’ from the pop-up
menu.

As illustrated above, the data contains repeated observations for each respondent (case).
Therefore, we need to indicate which records belong to each case. This is accomplished
using a Case ID variable, which contains a unique identification number for each case.
All records belonging to the same case are assigned the same unique ID.
Ø Select ID in the Variables list and click Case ID to move the variable into the Case ID
box.
Ø Select SET in the Variables list and click Choice Set to move the variable into the
Choice Set box.
Next, we will select the demographic variables to be used as Covariates to predict class
membership. These variables will be selected from those that appear in the Variables list
box.
To estimate the model specifying SEX and AGE as covariates,
Ø Select SEX and AGE in the Variables list box.
Ø Click on Covariates to move them into the Covariates Box
Ø Right click on the variable names and select scale type Nominal

Specifying the File Format
Ø Click on "1-file" to select the 1-file format for this tutorial

Specifying the Number of Classes
The LC regression model simultaneously estimates a separate regression model for each
class. A 1-class model estimates only a single regression model. It makes the standard
homogeneity assumption that a single regression model holds true for all cases. In the
current example, we will start by estimating a 1-class model and obtain a log-likelihood
statistic to be used as a base. We will then estimate additional models by successively
incrementing the number of classes by 1 and assess the significance of each additional
class.
Ø In the box titled Classes (located below the Covariates pushbutton) type ‘1-4’ to
request the estimation of 4 different LC Regression models – a 1-class model, a 2class model, a 3-class model and a 4-class model

Specifying Attributes
Go to the Attributes Tab. Note that in the left-hand box the 3 remaining variables,
FASHION, QUALITY and PRICE are listed, along with the variable called _Constants_.
Ø Highlight all of the variables, including _Constants_, and click Attributes to move
them into the Attributes Box
Ø Highlight all of the variables in the Attributes Box and right-click to bring up the popup menu. Select Nominal from the pop-up menu.

Scanning the Data File
Ø Click Scan (located in the lower left of the Analysis dialog box) to scan the data file
The number of distinct categories (or values) along with the scaling option appears next
to each variable in the Dependent and Predictors boxes.
To view category labels, frequency counts and any scores assigned to any scanned
variable,
Ø double click on the variable name in the Dependent or Predictor list box
The Variables dialog box opens (see Figure 4).
Ø Double click the dependent variable, RATING
Figure 4: Variables box for RATING

Ø Click OK to close the Variables dialog box and return to the Regression Analysis
dialog box

Estimating the Model
Now that we have selected our variables and specified the models, we are ready to
estimate the models.
Your analysis dialog box should look like Figure 5.
Figure 5: Regression Analysis Dialog Box with Initial Settings

Ø Click Estimate (located at the bottom right of the Analysis dialog box)

Viewing Output and Interpreting Results
For LC Choice models, several output files are produced. The Summary Output lists the
models estimated and provides various summary statistics. The particular statistics
displayed can be customized using the Model Summary Display.
To display only those statistics that are relevant,

Ø In the Outline pane, click on the data file name, Conjoint.sav
Ø Right click in the Contents Pane to retrieve the Model Summary Display
Ø Customize the output in the Contents Pane to include only the statistics indicated in
the Figure 6 below
Figure 6

Click on Conjoint.sav in the Outline Pane to bring up the summary output in the Contents
Pane, which should look like Figure 7
Figure 7. Output

These statistics will assist us in determining the correct number of classes. It is important
to determine the right number of classes because specifying too few ignores class
differences, while specifying too many may cause the model to be unstable. While the
log-likelihood increases each time the number of classes is increased, the minimum BIC
value occurs for Model3, suggesting that the 3-class solution is the best of the four
estimated models.
Note that the R2 statistic increases from .37 for the 1-class model to .61 for the 3-class
regression indicating much better predictions for the 3-class model. We will now

examine new output in the Latent GOLD Choice program that is not available in Latent
GOLD 3.0 to compare the predictions 1-class and 3-class solutions in some detail. For
discussion of the standard output, see the Regression tutorial #2.

Set Profile Output
Ø Click the + icon next to ‘Model1’ in the Outline pane to expand the listing of output
for the 1-class model
Ø Click Set Profile
The Set Profile output presents choice probabilities predicted for each class (under the
column headings ‘Class1’, ‘Class2’, etc.) as well as the overall probabilities for the entire
sample (under the column heading ‘Overall’). For ratings data, each choice probability
corresponds to the probability of a particular rating (Very Unlikely, Somewhat Unlikely,
etc.). The overall probabilities are compared with the corresponding proportions actually
observed (under the ‘Observed’ column).
Additional columns contain Standardized Residuals which assess the difference between
each predicted probability and the corresponding observed proportion, and a single test
statistic for all probabilities for a given set (the uni-residual). This information is
displayed at the top of the output file in aggregate for the average set (under the heading
“Set Average”), followed by separate tables for each of the 8 sets (see Figure 8):.

Figure 8: Set Profile
Output

Notice that the predicted probabilities (and the mean rating) obtained under the 1-class
model are very close to the corresponding observed values when aggregated over all sets
(“Sets Average”). However, for several individual sets the differences between the
predictions and the corresponding observed quantities fall outside statistical error limits.
For example, for sets #1, #3, #4 and #8, the Uni-Residuals are all greater than 2,
indicating that these predictions are significantly different from the observed quantities.
In contrast, the differences between the estimated probabilities and observed proportions
obtained under the 3-class model are all within the accepted 95% confidence limits. Our
final 3-class model obtained in Tutorial #2 included some restrictions. To retrieve that
model, from the File Menu select
Ø Open ‘3-class.lgf’ to retrieve the previously saved model named ‘3-class’

Ø
Ø
Ø
Ø

Double-click on the model name ‘3-class’
Click Estimate
Click on the + icon to the left of the 3-class Model
Click Set Profile to display the Set Profile output (see Figure 9)

Figure 9: Set Profile Output for 3-class Model

We see that all predictions are close to the corresponding observed quantities.

Set Profile: Profile Plot
Another new feature of Latent GOLD Choice is the Set Profile Prf-Plot, which provides a
graphical representation of how the classes differ with respect to the predicted ratings.
Ø Click on the "+" symbol to the left of Set Profile and select Prf-Plot

Ø Right-click on the Plot to bring up the Plot Control Menu:

We will illustrate this display by plotting the mean rating predicted for the 2 sets
corresponding to Traditional Lower Priced products. These sets (#1 and #3) differ only
with respect to QUALITY (See Table 0-1).
On the Plot Control Menu,
Ø click the box to the left of ‘Set Average’ to remove the checkmark and click ‘Set 1’ and
also ‘Set 3’
Ø Click on the circle symbol corresponding to Set 3 for Class 3
Your screen should now look like Figure 10:

Figure 10: Prf-Plot for 3-class Model, Sets 1 and 3.

Note that line associated with Class 1 is perfectly horizontal, indicating that for this class the
mean rating is identical for both sets. This class is not influenced by Quality. Examining the
slopes of the lines associated with the other 2 classes we see that Class 2 is influenced more
by Quality, while Class 3 is the most affected.
To fit all scores on the same plot, the scores are scaled to the range 0-1. To view the
actual mean rating predicted for a given product, click on the desired symbol on the plot.
On the Status bar at the bottom of the screen a message appears that indicates the
predicted mean rating for this set is 4.6353, which corresponds to a 0-1 Mean of 0.9088.
Now, let us select Sets 1 and 5, which differ only with respect to FASHION. On the Plot
Control Menu,
Ø click Set 3 to remove it from the plot
Ø select Set 5 to include this new set
Ø click on the symbol corresponding to Set 5 for Class 1 to highlight it
Your screen now looks like Figure 11:

Figure11. Prf-Plot for 3-class Model, Sets 1 and 5.

By comparing the slopes of these lines, we see that Class 1 is the most influenced, Class
2 somewhat influenced and Class 3 not influenced at all by Fashion.
Now, go back to the Plot Control Menu and select Set 3 once again to view the effects of
all 3 sets together, shown in Figure 12:

Figure 12: Prf-Plot for 3-class Model, Sets 1, 3 and 5.

Set ProbMeans
The other additional output not available in the Regression module is the Set Probmeans
output. In this file, the column percentages are converted to row percentages, which can
then be displayed in the Tri-plot.
Ø Click on Set ProbMeans to bring up the output shown in Figure 13.

Figure 13: Set ProbMeans output for 3-class Model

For example, among those who gave the rating 1 (“Very Unlikely’) to Set 1, we see that
most (62.34%) are in Class 1.

Probmeans: Tri-Plot
To include this information in the Tri-plot display:
Ø Click on the "+" symbol to the left of ProbMeans in the Outline Pane
Ø Select Tri-Plot
Ø Right-click on the plot to bring up the Plot Control Menu

Ø Click "point labels" to remove these from the display to make the graph a little easier
to read
Ø In the Sets Box, select ‘Set 1’ to plot the Set 1 responses in segment space (i.e., with
respect to Classes 1, 2 and 3).
Ø click the symbol for Set 1 to highlight it and make it more visible.
Your graph should now look like the graph in Figure 14:

Figure 14: Tri-Plot for Set 1

Notice that the lower ratings (‘1’ and ‘2’) are closer to the lower left vertex associated
with Class 1 while the higher ratings (‘4’ and ‘5’) are closer to the top vertex associated
with Class 3.
Ø

Now, select Set 3 (the Higher Quality product) on the Plot Control Menu and notice
that these patterns are even more pronounced (Figure 15)

Figure 15: Tri-Plot for Set 3

