Tutorial

Customer Choice (Logit)

© Marketing Engineering for Excel is a Microsoft Excel add-in. The software runs from
s‘boﬁ:r within Microsoft Excel and only with data contained in an Excel spreadsheet.
{GKGE = After installing the software, simply open Microsoft Excel. A new menu appears,
called “ME » XL.” This tutorial refers to the “ME » XL/Customer Choice (Logit)"
submenu.
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Overview

The customer choice (logit) model is an individual-level response model that
helps analyze and explain the choices individual customers make in a market.
The customer choice model helps firms understand the extent to which factors
such as the price of a brand or its ease of installation influence a customer's
choice. A brand's purchase probability at the individual level can be
aggregated to determine the brand's market share at the market level.

Firms also can use customer choice analysis to develop marketing programs
tailored to specific market segments, or even to individual customers.

Further, if a company has purchase data about its products versus those of its
competitors (product choice data), as well as some observed independent
variables (e.g., gender, price, promotion), it can use customer choice modeling
to answer such questions as:

v Does a customer’s gender influence his or her purchase decision
regarding our product(s)?

Do competitor’s promotions affect the purchase of our product(s)?

v" How do our promotions affect our sales rates?
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Getting Started

Customer choice analysis allows you to use your own data directly or to use a
preformatted template.

Because customer choice models require a specific data format, users with
their own data should to review the preformatted template to learn about the
appropriate structure.

This section explains how to create an easy-to-use template to enter your own data.

If you want to run customer choice analysis immediately, open the example file
“OfficeStar Data (Customer Choice).xIs” and jump to “Step 2: Running analysis.” By
default, the example files install in “*My Documents/My Marketing Engineering/."”

Creating a template

Using the interactive assistant

In Excel, if you click on ME » XL = CusTOMER CHOICE (LOGIT) = CREATE TEMPLATE, a
dialog box will appear. This box represents the first step in creating a template
for running the customer choice model. The first dialog box prompts you to
use the interactive assistant.

Marketing Engineering for Excel models allow you to use the interactive
assistant, which will prompt you to enter the parameters required by the
model and build a template spreadsheet for you to enter the required data.
This generated template includes pre-selected cell ranges that correspond to
the parameters you enter. We recommend that you use Marketing
Engineering for Excel templates to simplify subsequent analyses.

Expert users who are familiar with Marketing Engineering for Excel models and
data requirements may prefer to input data directly in an unformatted
spreadsheet. Such users should begin with the interactive assistant to become
familiar with the data format that Marketing Engineering for Excel expects.

”

Unless you are already familiar with the methodology, you should select “yes
in response to the box that asks whether you want to use the interactive
assistant.
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% Choose Customer Choi...

Please select how youwould like to create the
Customer Choice Template

Interactive Assistant

Would you like to use the Interactive Assistant to
create a Customer Choice Template

f* Yes

" Mo [recommended for expert users anly]

Cancel Mewt >

With the interactive assistant, the following dialog box allows you to create a
template to run the customer choice software. All customer choice models
require at least one case per respondent (customer) and at least one
independent variable.

Tt Create Customer Choi...
Please select the optionsto create the Customer
Choice template.

Options
Mumber of respondents 20 3:
Mumber of cases per respondent 1 El:
Mumber of independent variables 5 El:
Cancel | Heut » |

The options are as follows:

* Number of respondents: The total number of respondents (customers)
in your study.

= Number of cases per respondent: The number of observations per
respondent (one or more than one purchase event).

* Number of independent variables: The number of independent
variables you collected or observed during the study, such as respondent
gender, product on sale, and so forth.
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After completing the dialog box, click Next to move to the subsequent dialog
box and define the customer choice template further.

It Create Customer Choi...

Please zelect whether the analysis willbe
on one o multiple alternatives.

Mumber of alternatives

%" One alternative [e.g., buy or not buy]

" Multiple alternatives [e.g.. buy one out of many)
Alternatives

Erter new Alernative Label:

[

Lizt of &ltematives

Cancel < Previous | Ok |

There are two types of data that can be used in customer choice analysis:

= One alternative (Binary choice model). This data format is suitable when
customers have two choice alternatives, such as a choice between “buy”
and “don’t buy.” That is, it requires a yes-no decision process.

= Multiple alternatives (Multinomial choice model). This data format
considers customer choices across a subset of related competitors, such as
brands A, B, and C. Therefore, it requires a one-out-of-many decision
process.

If you select the multiple alternatives option, you will activate the lower
portion of the dialog box, which allows you to enter the labels you want to use
to describe the various alternatives. In the box labeled “Enter new Alternative
Label,” enter the label for the first alternative, then click the Add button. The
alternative label appears in the list, as shown below:

I Create Customer Choi...

Please select whethertheanalysis will be performed
on one or multiple alternatives.

Number of altematives

" One allemative [e.g.. buy ar not buy]

& hultiple altematives (e.g.. buy one out of many]
Alternatives

Enter new Altemative Label
Add

List of Alternatives

Catalog
Intemet
Phone

Cancel < Previous oK
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Repeat the process of adding options until you have entered all the desired
labels. You may use the Up, Down, or Delete buttons to modify your list by
simply selecting any item within the list.

If you specified the “Single alternative” model, the labels will automatically be
designated as “Response” (when the alternative is chosen) and “Dummy”
(when the alternative is not chosen).

e If your data require a “no choice” option, you may specify it yourself. If you do not
\{I specify a label for the no-choice option, the software will add this option
I B automatically during the analysis.

For example, if customers must choose among three brands, A, B, and C, and some
choose none of the options, the choice process actually involves four options (A, B,
C, and none). The software identifies this issue and adds the fourth option (called a
dummy) automatically. Alternatively, you may specify the four options manually.

After entering all the alternatives, click OK to generate the data collection
template, as shown below:

=] Microsoft Excel - Book2 E]l
] Elle Edit View Insert Format Tools Data Window Help MEmXL Type aquestion forkelp v - 8 x
Al - #
1A‘ B [ T o [ E [T F T 6 T H T [T kT T T [ T o T F T @ 7]
2| Choice Data
El
Observations / Choice . Choice Enter Enter Enter Enter Enter
e Altematives | “a'® | varisble | veriable | verisble | varisble | variable
| 4| label 1 here | abel 2 here |label 3 here |label 4 here | label 5 here
Enter |  Enter
Enter id 1 here Catalog | choice | variable 1
| 5 | here here
[ 6 | Intermet
7] Phone
| 8 | |Enterid 2 here Catalog
ER Intemet
10| Phone
| 11| IEnterid 3 here Catalog
12| Intemet
[13] Phone
| 14 |Enter id 4 here Catalog
[ 15| Intermet
16| Phone
17| [Enterid 5 here Catalog
18] Internet
19| Phone
| 20 IEnter id & here Catalog
[ 1| Intermet
22| Phone
23| Enterid 7 here Catalog
24 Intemet
(25 Phone
| 26| |Enterid 8 here Catalog
27| Intemet
(28] Phone
| 25 |Enterid 9 here Catalog
30| Intermet
31 Phone
32| [Enterid 10 here Catalog
Ell Internet
Ea Phone
| 35 Enterid 11 here Catalog
| 36 | Intemet
57 | Phone
35| [Enterid 12 here Catalog
Ell Intemet
(40 Phone
41| (Enterid 13 here Catalog
2| Intemet
(43 ] Phone
| 44 IEnter id 14 here Catalog
| 45 | Intermet
45| Phone v
W 4+ w\Customer Choice Template < >
Ready UM
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Not using the interactive assistant

If you decide not to use the interactive assistant, the following dialog box
appears:

I Create Customer Choi...

Pleasze select the optionzto create the Customer
Choice Template.

DOptions
Mumber of respondents
Mumber of cazes per respondent

Mumber of independent wariables

ol o] ol o

Mumber of slkematives

[e.0.. zet number of alternatives to 1 for a Buw ve.
Mo buy decision; or to 3 for 2 Buy & ws. Bup B vs.
Buy C decizion]

Cancel | ok

You should use the Marketing Engineering for Excel templates whenever
possible; for example, the preceding dialog box allows you to specify the
parameters to use to build your template, but you must fill in the resultant
generated spreadsheet manually.

= Microsoft Excel - Book2 Q|

i) Flle Ecit View Insert Format Took Data Window Help MERXL Type aquestion forhelp v _ 8 X
Al - 13
Al ] [ C [0 [ & [T F [T & [ H T v [k [ [ ™M [ N [ o [ P [ a [ —~

"Choice Data

‘Lﬂ‘l\) ‘A

" : . Enter Enter Enter Enter Ener
Observations / Chofce | o yatives | MOICE | bl | voriable | variable | variable | varable

data O | el 1 hore | latiel 2 here |1abe 3 here |iabe 2 here | abel & here
Enter Enter Enter
Enter d 1 here altemative 1 | choice | variable 1
here here here
Enter
altemative 2
here

[

B

Enter
altemative 3
7 here
Enter
Enter id 2 here alternative 1
8 here

Enter
altemative 2
9 here

Enter
altermative 3
10 here
Enter
Enter id 3 here altemative 1
11 here

Enter
altemative 2
12| here

Enter
alternative 3
13| here
Enter
Enter id 4 here altemative 1
14 here

Enter
altermative 2
15| here

Enter
alternative 3
| 16| here
Enter
Enter id & here alternative 1
17| here
Enter

alternative 2
18 here
Enter
alternative 3 ~
W« » n\Customer Choice Template / < >
Ready UM
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Step 2 Entering your data

S In this tutorial, we use the example file “OfficeStar Data (Customer Choice).xls,”
(\{I which by default appears in "My Documents/My Marketing Engineering/.”

To view a proper data format, open that spreadsheet in Excel. A snapshot is
reproduced below.

= Microsoft Excel - OfficeStar (customer choice).xls E]l
] Ele Edit View Insert Format Took Data Window Help MERXL Type a question for kel w _ 8 X
Al - ~
1A\ El e T o T e [TF 6 [ H 1 S O T - O
2 Choice Data
3
4 g;f“’”"““” Choice | ttematives c:]‘,’:;“' pm';f:;gs Expensive | Comvenient | Senice EL:;?EZ
| & | [Respondent 1 OfficeStar 0 0 2 1 E 4
(6 | Paper & Co 0 0 1 E] 7 3
(7] Office Equipnt |1 0 1 3 5 1
| 5| (Respondent2 OficeStar 1 i 3 5 ]
Ex Paper & Co 0 0 7 7
0] Ofice Equipht| 0 i 5 7
11 [Respandent 3 OfficeStar 1 i 3 ]
[12] Paper & Co 0 0 7 2 1
[13] Office Equipnt| 0 0 2 7
| 14 [Respondent 4 OfficeStar 0 0 7 1
(15 Paper & Co 1 8 4 7 7
16 Office Equipnt| 0 i 5 2 1
17| [Respondent 5 OficeStar 0 0 2 1
16/ Paper & Ca 1 i 3 1
(19 ] Office Equipnt| 0 0 7
20 [Respondent 6 OficeStar 1 0 7
[21] Paper & Co 0 0
H Office Equipnt| 0 0 2
23 [Respondent 7 OficeStar 0 i 2
E Paper & Co 1 0 1 3
(5] Office Equipnt| 0 0 7 5
26| [Respandent 8 OfficeStar 1 i 7 3
(27 ] Paper & Co 0 0 6 2
El Office Equipnt| 0 0 1 1
25| [Respondent 9 OfficeStar 1 0 E] 1 1
Ex| Paper & Co 0 0 3 3 3
[31] Office Equipnt| 0 i 1 4 1 1
32| (Respondent 10 OficeStar 1 0 3 2 2
El Paper & Ca i i 7 3 1
Eal Ofice Equipht| 0 i 1 5
35| (Respondent 11 OfficeStar 0 0 2
E Paper & Co 1 5 2
Ed Office Equipnt| 0 0 7
38| [Respondent 12 OfficeStar 0 0 2
(39 Paper & Co 0 i 6
| Office Equipnt| 1 8 5 3
41 [Respandent 13 OfficeStar 1 i 5 1
(42 Paper & Co 0 0 2 5
43 Office Equipnt| 0 0 2 2
44| [Respondent 14 OfficeStar 1 0 4 1
45 Paper & Co 0 0 1 7 3
45 Office Equipnt| 0 i 7 3 7
47| [Respondent 15 OficeStar 1 0 7 7 7
45 Paper & Co 0 0 5 1 2
49 Ofice Equipht| 0 8 3 5 1 v
W« » n\Customer Choice Template / < >
Ready UM

For each respondent, a customer choice spreadsheet contains:

= Alternative names for each product in the study. If the spreadsheet was
generated using the single alternative option, this column is not present.

= Cases. The same customer might have been exposed to the same choice
situation, repeatedly, and these repetitions assist model estimation. If the
spreadsheet was generated using the one case per respondent option, this
column is not present.

= Choice variables. The alternative the customer chose receives a value of
1; all other alternatives receive values of 0. Only one “1” can exist per
case. If all options are set to 0, a none-of-the-above option (dummy) is
automatically inserted during the analysis.

= Independent variables. A column represents each variable specified for
the study, and all independent variables should have consistent value
ranges. That is, the data for a single independent variable should be scaled
within the same range. Independent variables can take on discrete values
if they are appropriately specified using dummy-variable coding.
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Step 3 Running analyses

After you enter your data in an Excel spreadsheet with the appropriate format,
click on ME» XL = CusTOMER CHOICE (LoGIT) = RuN ANALYsIS. The dialog box that
appears allows you to set the options to perform the customer choice analysis
of your data.

The four sections in this dialog box control the customer choice analysis.

E Customer Choice Analysis l 7 &]
Please select options for Customer Choice
Data

I¥ First column contains respondents” ids
[ More than 1 case per respondent
¥ More than 1 alternative per case

[+ Generate alternative-specific constants

Options
Significance level (%) :

[ Perform analysis on holdout sample

~

=t n
(=]
4| an

~

Latent Class Ophons

Maximum number of segments in 1 3:
analysis

Mext Steps

Mext, you will be asked to select Cell Range for
Customer Choice Data.

[ Save choices in current spreadshest

Advanced > Cancel Mext =

Data

In this portion of the dialog box, you must indicate which data are present in
the spreadsheet. If you have used the interactive assistant, the software
automatically clicks the appropriate check boxes. If you are using a custom
spreadsheet, you will need to select the appropriate check boxes to indicate
which data are present.

= Generate Alternative-Specific Constants. In general, it is a good idea
to include alternative-specific constants in the model. If you check this
option, the program will automatically generate the dummy variables for
alternative-specific constants. For estimation purposes, the last listed
alternative in the data is set to the base value of 0. The alternative-
specific constants for the other alternatives are estimated with respect to
this base.
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= Significance level. Expressed in percentage terms, this option refers to
the significance level of the statistical tests. The software uses this value
to identify statistically significant coefficients from the analysis.

= Perform analysis on holdout sample. This option allows you to specify
a number between 0 and 100 (0 is the default) to represent the
percentage of the data you want to use as a holdout sample to assess the
predictive validity of the model. If you choose this option, the customer
choice analysis selects the closest feasible sample with a size equal to, or
smaller than, the percentage you specify. For example, if you have 110
customers (cases) with one observation per customer and you specify
15%, the program sets aside the last 16 observations in the data file as
the holdout sample and estimate the model using the first 94 customers.

Latent Class Options

In this portion of the dialog box, you may indicate the maximum number of
segments which ME» XL should consider. The default number of segments is set
to 1 which is the most common option. If you have reason to believe your data
may have multiple “latent” segments, you may select a number greater than
1. In the step that follows, you will be able to review the attributes of each
segment and decide how many segments to include in the analysis.

Note that for the latent class analysis to be executed, you need a sufficient
number of respondents, so that even small segments, if they occur (say a
segment that is about 5% of your sample), will still have a reasonable number
of respondents in that segment (say 20 or more respondents). Note: The
OfficeStar example used for this tutorial does not include the data necessary to
use the Latent Class option.

Advanced Menu

When using the Latent Class option, it may be necessary to further control the
evaluation criteria from the normal software defaults. Clicking the Advanced
button will produce the following expanded dialog box:

. .
E Custamer Choice Analysis @Iﬂ—hj

Pleaze select options for Customer Choice

Data

I¥ First column contains respondents’ ids
[ More than 1 case per respondent
¥ More than 1 alternative per case

I¥ Generate alternative-specific constants

Options Latent Class Estimation Oplions
Significance level (%) : 5 3:
™ Perform analysis on holdout sample Esteps |30 El
8 0 = M steps | 1500 =
C Log Likelihood tolerance  |0.00100000000000
Gradient tolerance  [oon
Latent Class Options Sl
Maximum number of segments in 1 El: Parameter tolerance  |().000
analysis
Objective tolerance | 0.00100000000000
Next Steps
Mext, you will be asked to select Cell Range for Mumber of runs |1 3

Customer Choice Data.

I Save choices in current spreadshest

< Advanced | Cancel Mext =
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Latent Class Estimation Options

Latent Class analysis is implemented in ME»XL via the EM algorithm. EM
(Expectation Maximization) is an iterative technique in which, in each iteration,
the procedure predicts the unobserved latent classes (in the E-step) and based
on these predictions re-estimates the parameters (in the M-step). The controls
below allow user to influence the execution of the program. Typically the
tolerance levels can be 0.001. The program uses several criteria to evaluate
whether to terminate, including how fast the likelihood function is converging,
and how fast the coefficients of the model are converging.

E steps: Specifies the number of expectation steps.
M steps: Specifies the number of maximization steps.

Log Likelihood, Gradient, Parameter and Objective Tolerances: These
parameters control the tolerances within the analysis. If a data set is not
converging, the user should increase the tolerance levels to gain better insight
about the data. Note that decreasing tolerance levels will increase the required
processing time.

Multiple Runs?: In many cases, it will be necessary to make multiple runs of
the same data to determine whether a true latent class exists. This parameter
will allow you to re-run the model “n” times, and select the best results from
those runs.

After selecting the desired options, click Next. The software will ask you to
select the data on which to perform the analysis.

Customer Choice Analysis

Please select Cell Range For Customer Chaice Analysis

The First column should contain respondents' ids, the
second column should contain alternatives,

‘Customer Choice Template'l$Bg4:$1464
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Optional Screen if Latent Class Option was Selected

If you changed the number of segments in Latent Class Options to greater
than 1, the following dialog box will appear. With this dialog box, you can
review the diagnostic properties associated with each humber of segments, up
to the maximum number of segments you specified. Use the drop down arrow
to select segment scheme to be displayed. In the two sections of the screen,
use the scroll arrows to view all of the coefficient estimates for each segment.
The bottom part of this screen allows you to select how many segments you
wish to retain for analysis. Note: Latent Class will identify potential clusters
(segments). Numerous runs may be required before one can establish clusters
of importance.

Seleot seqmentarion scheme for displey  [3-segment case v

Paramster(Cosfficient) Estimates
3-Serment Case ﬁl

Cosfficient Estimate t-statistic

lAT-1 0.4325 1z.8448 hd

4| | »
SECHENT DETATLE |

Details

3-serment case i’

|AIC: 2334.6 BIC: Z400.47 CAIC: z400.57
Segment 1: =
4 _>l_I

Number of segments to retain for further analysis |3

[=1

Step 4 Interpreting the results

The generated workbook contains several worksheets that describe the
analysis.

1 Microsoft Excel - Book1 USE'~ Ctrl+ Al Del

@_] Eile Edit Yew Insert Format  Tools Dats  FlashPapsr  Window  Help  MEwXL Type aquestionforhelp = o @ X
NEEHAOSRPEI s S 9-c 8x-iHmse @i s BB =E==C08 % o 8= S-a-f
=) B
Al - ”
Al ] [c [T o [T T F T 6 [T H [ 7T [ 0w T v ["L [ v [~ T o[ P T alT&rRZF

1
2| |Variable Averages
3| |Averages of independent variables for each alternative. Alternative-specific constants, if added, are set 10 zero by definition.

Variables / [ — - Large

: xpensive | Convenient | Senice

4 purchases choice
5 |OfficeStar 0.000 3.150 3950 3.300 550
b |Paper & Co 0.900 3750 3600 4.250 350
7 |Office Equipnt 0.800 3.900 4.400 3.500 050
[
R
10| Variabie Averages for Chosen Alternatives
7| |Averages of independent variables for each ive where that al was the chosen altemative. Alternative-specific constants, if added, are set to zero by definition.

Variables / Past Large

" Expensive | Comvenient | Senice
12| purchases choice
13 |OfficeStar 0.000 2700 4.400 3.400 4.900
14 |Paper & Co 2250 2875 3625 4 625 5000
15|  [Office Equipnt 4.000] 3.000 4000 4.000] 3.500
16
a7
18| | Confusion Matrix on Estimation Sample
19| Comparison of observed choices and predicted choices (hased on MNL analysis).
20| [High values in th of the confusion {in bold), compared to the non-diagenal values, indicate high c gence between vations and predicti
21| Analysis has been performed on the estimation dataset, and measures the goodness-of fit of the model.
Observed / Predicted Office
Office St P & T

2| Choice e TR R | Equipnt
23| [Officestar 10 1
24| |Paper&co 0 T 0
25| |[Office Equipht 0 i 1
|
77
=
el
Ell “
W 4 » ¥]\Diagnosis { Segment 1 { Estimation / < 3|
Ready UM
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Variable Averages

This portion of the spreadsheet presents the means of each independent
variable for the group of respondents.

Variable Averages for Chosen Alternatives

This portion of the spreadsheet presents the means of each independent
variable where that alternative was the chosen alternative.

Confusion Matrix on Estimation Sample

The confusion matrix portion of the spreadsheet includes two matrices:
numerical counts and percentages for the same data.

The diagonal of both matrices appears bolded, to highlight the convergence of
the observed and predicted data. A high value or percentage at this diagonal
intersection represents a high correlation between observed and predicted
behavior.

c

D

E F G H | J

Coefficient Estimates [segment 1]

Variables / Coefficient
estimates

Coefficien
t
estimates

Standard
deviation

1-statistic

Past purchases

0.863569

0.359453

24021584

Expensive

£0.81508

0.383513

-2.12629

Convenient

0.537433

0.373534

1.436779

0.1661158

0.4312
4.391705
3600351

0.255744
0.32222
1.933972
1.805345
nfa

Semice
Large choice
Const-1
Canst-2
Baseline

0.649551

1.338216

2270821

1.994273
hia

o

()

w

=

m

Elasticities [segment 1]

=)

Elasticities of Past Paper & Office
17 purchases CiileESiEy Co Equip'nt
18 Office Star o] o] 1]
19 Paper & Co -0.06699| 0.084335) -0.00233
20 Office Equip'nt -0.14645)  -0.1145) 1.190273
21

Elasticities of Paper & COffice

22 Expensive ClileeSiEy Co ‘ Equip'nt

4 4 » M]\ Diagnosis 14 Estimation /

Coefficient Estimates

This portion of the spreadsheet shows the coefficients associated with each
independent variable. Coefficients that are significantly different from 0 (at the
level of significance specified during the Run Analysis set up) appear in bold;
they are in green when positive (positive influence on the likelihood of choice)
and in red when negative.

In the OfficeStar example, past purchases has a positive influence on the
likelihood of choice (a customer is more likely to return to a store that he or
she has patronized in the past), whereas expensive has a negative impact
(people who perceive a store as expensive avoid it).

Elasticities

This portion reveals the elasticities of each independent variable in the study.
The matrix provides information about the elasticity of impact that each
variable has on choice shares. For a 1% change in an attribute in a given row,
the elasticity equals the percentage change expected in the response to that
alternative. Large values mean that changes in the variable represented in
that row have significant effects on the choice probabilities of the choice
alternatives in a specific column. The bolded cells on the diagonal indicate the
effect of a product change on that product, whereas the off-diagonal cells
reflect the effects of the same product change on a competitor’s product.
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In the OfficeStar example, service elasticity (.14) is rather small (compared
with other elasticities that appear in the diagonal of each elasticity matrix), so
improving perceptions of service quality by 1% would have a limited impact on
the likelihood of customer purchase from OfficeStar (i.e., .14%). However, the
greater service elasticity for a competitor, Office Equipment (.42), suggests
that this competitor would benefit much more than OfficeStar if it managed to
improve customers’ perceptions of its service quality. The off-diagonal
elements represent cross-elasticities.

The off-diagonal elements reveal the influence on competitors created by
changes in customer perceptions.

A B c 1] E F G H 1 J K | L [ WM [ w [ o [ ¥

1
ol

2 | |Estimation Sample Details

3

Respondents / Choice | OfceSter Papcz’ & Eﬂi:ﬂ Predicted F;:s‘;‘zd Pr;g(:im Observed %E::E""if OEE;E":”

a e RIOBEEERY ] rabahility [probability ieEsiE g Equip'nt it " ey Ecuip't
|5 [Respandenti 0628) 0353 0.020 0 i 0 0 1
| 6 | pondent 2 0900 0083 0017 0 i 1 0 0
[ 7| |Respondent3 0598) 0001|0002 0 i 1 i 0
|8 | pondent 4 0015 0585 000 0 1 i 0 1 0
[ 5| [Respondents 0.040] 0560 0.00 0 1 i i 1 0
|10 pondent & D606 0491|000 1 0 i 1 0 0
[ 11| |Respondent7 0251 0388 0361 0 1 i i 1 0
[12] pondent 0982 0018 0000 0 i 0 0
[ 13| [Respandent 0637 0338 0028 0 i 0 0
| 14| pondert 10 0.74 0038 0215 0 i 0 0
[ 16 [Respandent 11 0.03 0.5E0]  0.001 0 1 i 0 1 i
| 16| pondert 12 0.00 0164 0827 0 0 1 0 0 1
[ 17| [Respandent 13 0.77 0221|0000 0 i 0 0
| 18| pondert 14 0.95! 0042 0003 0 i 0 0
[ 19 [Respandent 15 0719] 0000 0.281 0 i i 0
|20 pondert 16 0669 0322 0009 0 i 0 1 0
(21| [Respandent 17 0088] 0504 0008 0 1 i i 1 0
|22 pondert 18 0879 o417 0004 1 0 i 1 0 0
[23] ; 9 0051|0725 0228 0 1 0 0 1 0
ok Diag‘nusis £ Segment 1 ;\Esﬁrﬂ;?iun * * * 141 -

Estimated Choice Probabilities

This portion of the above spreadsheet shows the probabilities of segment
membership in each segment, the choice alternative that the model predicts
will be chosen by that respondent, and the observed choice for each
respondent in your study. The matrix will show all respondents unless you
selected the “Perform analysis on holdout sample” option. In this case, this
matrix shows only the results for the holdout sample.
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Step 4a Interpreting the results when using Latent
Class option

When using the Latent Class option, several screens will differ from those
produced when not using the Latent Class option. Notably, a worksheet will be
produced for each segment analyzed, as shown below.

Note: The OfficeStar example used for this tutorial does not include the data
necessary to use the Latent Class option.

Al B [ c [ o T E T F T & [ H ]

"Coefficient Estimates [segment 1]

Variables / Coefficient ol Standard L

. t t-statistic

estimates . deviation
estimates

AT-1 0.498501| 0.035037) 14.22771
AT-2 0.536074| 0.035696| 15.01794
AT-3 -1.02803| 0.057895| -17.7568
Baseline nfa nfa

» »i[ Diagnosis hSegment 1 4 Segment 2 4 Hold-out Segment Membership

The Hold-out worksheet will show the details of the analysis for the hold-out
sample.

[Hold-out Sample Details

Respondents / Choice | A D |Predicted | Predicted | Predicted | Predicted | Observed | Observed | Observed | Observed | S9MeN | Seament | o yioieq
probability{pi A B ¢ D A B B D |orababiityprobabiity| S29ment
7 Obs 10 0.39 240] 0218] 0.80) 1 0 i i i i 0 ocom| ose 2
7 Obs 10 0.182 5] 0299] 0034 0 1 i i i i o oom[ 1000 2
7 Obs 10 0614 052| oor2[ 0223 1 i i i i i 1 _oooa| 099 2
7 Obs 10 0.143 553]  0.i06] 0199 T 1 i i 1 0 000w 1@' 2
7 Obs 10 0438 1880217 0156 1 i i i i i ol _oo07[ ogogf 2
7 Obs 10 0.291 5] 0.u2] 0403 T i 0 1 i i T|__0003] 0997 2
[ Obs 10 0113 29300 0527 0 i i 1 i i 1| _oom|  1.000 2
7 Obs 10 0.083 188 0547 0482 i 0 1 i i i i I =] 2
[ Obs 10 0524 4 01 0.164 1 i 0 i 1 i 0 o043 097 2
010/ Obs 10 0238 1 o3 0152 i [ 1 i i i 0 o4 09se 2
011/ Obs 10 0.306 55| 0.2 0] i 1 0 i 1 i o oom| om0 2
012/ Obs 10 o] ome[ 0t m@l i 1 i i i i 0 0339 oeel 2
137 Obs 10 0.154 0] 03 0.376 i i T i 0 i 1| 0002] 099 2
0147 Obs 10 0021 779 0a%m[ 0 nj i 1 0 i i 1 0 0507|0493 1
015/ Obs 10 0.935 052] _0004] 0.9 1 i 0 0 i T [ ) 0112 1
016/ Obs 10 0354 316]_ 0160] 0.9 1 i i 0 i i ] ) 0,999 2
017/ Obs 10 0.005 4] 0461 nangl i i [ i i i ) 0.354 1
018/ Obs 10 0104 0320  0472] 0403 i i 0 1 1 i ] ) 0.999 2
0197 Obs 10 000[ 0653 0.88] 0.1 i 1 i i i 1 [l ) 0.599 2
20/ Obs 10 0141 616]  0.148]  0.093 i 1 i i i 1 0 0.961 2
7 Obs 10 0119 57| 0&e0| 0.164) i i 1 i i i 0. 0,993 2
7 Obs 10 0213 00| 0008] 0779 i 0 T 1 i i 0,857 0.103] 1
7 Obs 10 0.001 139] _0ess| 0205 i i 1 i i i 0539 0461 1
7 Obs 10 0.095 78] 0327 0.201 i 1 T i i 0 0.043] 0951 7
7 Obs 10 0133 431 0249 0.87] i 1 i i 1 0 0001 0999l 2

W\ Diagnesis £ Segment L £ Seament 2 )Hold-out {_ Segment Membership «

Latent Class analysis also produces an additional worksheet, Segment
Membership, as shown below. The segment membership will show the
probability of each respondent belonging to each segment, along with the
predicted segment to which the respondent will belong (this is the segment to
which a respondent has the highest probability of belonging).
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1
2 | |Sample Segment Assigniments
3

Respondents / Choice Seg;’nent Seg;nent Seg;nem Predicted
4 RrEbHbilitied probability |probability [probatility g
| 5 | 1001 0.445434| 0.286537 | 0.264028 1
| 6 | 1002| 0.463221| 0.27542| 0.26136 1
| 7 | 1003| 0.477495| 0.263763| 0.258736 1
| 8 | 1004| 0.443717| 0.295419| 0.260864 1
| 9 | 1005| 0.443433| 0.287629| 0.2668739 1
| 10 | 1006| 0.485676| 0.254792| 0.259533 1
|11 | 1007 | D.4401596| 0.295463| 0.264341 1
| 12 | 1008| 0.5067568) 0.245776| 0.247437 1
| 13 | 1009| 0.433779] 0.311029| 0.255123 1
| 14 | 1010] 0.419407| 0.322026| 0.258566 1
| 15 | 1011| 0.471711| 0.266453| 0.261836 1
| 16 | 1012| 0.45709) 0.245123| 0.254787 1
| 17 | 1013| 0.509531| 0.241164| 0.249305 1
| 18 | 1014| 0.492029| 0.248517| 0.255354 1
| 19| 1015] 0.627933) 0.227627| 0.24444 1
| 20 | 1016| 0.477754| 0.269379| 0.252867 1
| 21 | 1017| 0.534808| 0.226752| 0.238433 1
| 22 | 1018| 0.445552| 0.23183| 0.262518 1
| 23 | 1019] 0.530161] 0.226254 | 0.243555 1
| 24 | 1020] 0.5171429) 0.239779| 0.248792 1
| 25 | 1021] 0.494155| 0.256025| 0.24852 1
| 26 | 1022| 0.485009| 0.250995| 0.2533596 1
| 27 | 1023| 0.486545| 0.256327 | 0.257128 1
| 28 | 1024| 0.490264| 0.251825) 0.257911 1
29 1025| 0.507323] 0.245191] 0.247486 1
M 4 r W[\ Diagrosis £ Seament1 4 Seament2 £ Segment3 £ Estimation 3 Segment Membership / 4l

If you requested analysis on a holdout sample, the Segment Membership tab
will show the results for the holdout population only, as shown below.

Sample Segment Assignments

Respondents / Choice
probabilities

1

Segrment

probability

Segment | Seament
2
probability |probability

3

Predicted
segment

1001

0.001479

0.058425| 9.89E-05

1002

237E-05

0.099563) 1.37E-05

1003

5.54E-05

0.093724| 0.00022

1004

0.027876

0.072114| 9.43E-06

1005

0.045597

0.050652 | 0.000451

1006

0.021553

0.075146) 0.0003

1007

0.001727

0.0953272) 1.69E06

1008

6.42E-05

0.059495| 0.00044

1009

9.47E-05

0.097762) 0.002143

1010

0.000144

0.0974592) 0.002364

1011

0.033317

0.056E77 | 5.69E-06

1012

5.3E-06

0083795 00162

1013

0.001331

0.098528| 0.000141

1014

1.58E-05

0.0B4687 | 0.035297

1015

7.32E07

0.031227 | 0.068773

1016

0.000577

0.099327| 9.66E-05

1017

0.000205

0.060501) 0.039294

1018

1.66E-05

0.089581 | 0.000102

1018

3.93E-05

0.099526) 3.47E-05

1020

3.53E-05

0.093199) 0.001716

1021

2.84E-05

0.089711| 0.00026

1022

3.19E-06

0.021146| 0.075651

1023

5.28E-05

0.0703582| 0.029565

1024

3.5E05

0.057601 | 0.002365

1025

0.002456

0.057451| 6.29E-05

L L L o o N O o ] e s s ] o]

» M Diagnosis 4 Seament 1 4 Segment 2 4 Segment 3 4 Hold-out ) Segment Membership /
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