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Overview

GOLDMineR (Graphical Ordina Logit Displaysbased on Monotonic Regression) isa
generalized regression program for predicting a dichotomous, ordinal or grouped
continuous dependent variable Y containing J> 2 outcome categories, as a function of
M quantitative and/or qualitative predictor variables X = (X1,X5,...,Xpm)- When the
dependent variable contains more than 2 outcome categories, some or al of the Y-
scores that scale the outcomes may be treated as unknown parameters and estimated
simultaneously with the regression coefficients.

Certain aspects of monotonic regression modeling, as implemented in
GOLDMineR, are new (e.g., the monaotonic regression form of the model which differs
from the generalized logit form of the madel, the way contrast coding for qualitative
predictorsis specified). In addition, important concepts from log-linear and logit
modeling may be unfamiliar to persons experienced with traditional regression
approaches (e.g., interpretation of effectsin terms of odds ratios, partitioning chi-
square, assessing model fit in amanner distinctly different from the use of R?).
Therefore, in addition to the usual kind of “how to use the program” information
contained in all computer manuals, Chapters 7, 8, 9, 10, 11 and the Appendix contain
material of an explanatory nature which address " how to interpret the output” kinds of
guestions.

GOLDMineR can be used to develop the following kinds of monotonic regression
models:

>

Type 1: logit/logistic regression models (analysis of a binary dependent variable)

A Type2: ordinal logit modelswith quantitative scores assigned to each category of
the dependent variable

A Type3: ordinal logit modelswith unknown scores for one or more categories of the
dependent variable

A Type4: models for grouped continuous dependent variables

Since most of us were taught initially to think in terms of linear relationships, at first
glance, the XY scatterplot in Figure 1-1 may givethe appearance of linearity. However,
the monotonic curve estimated by GOLDMineR provides a better fit to the data. In
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practice, the restrictive assumption of linearity may often be replaced by the less
restrictive assumption of monotonicity to provide improved prediction without having
to choose from among different transformations.

Figure1-1
Graph of Montonic Regression Curve and Linear Regression Line
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§x = Linear Prediction
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Observed point

Figure 1-1 shows improved prediction under the monotonic regression model
estimated by GOLDMineR (R?=.90) over the traditional linear regression model
(R?=.85). N = 90 observations.

Sample Datasets

Four sample datasets are used throughout the manual to illustrate various features of

the program, and each is analyzed in detail in separate chapters (Chapters 7, 8, 9 and
10). Copies of each dataset are distributed with the program in all three GOLDMineR
input formats - - array (.arr), text (.dat or .txt) and SPSS saved files (.sav).

A #1: Rheumatoid Arthritis Data (ex1.*); Source: Koch, G. and Edwards, S. (1988)
A #2: Hypothetical Mail Survey Data (ex2.*)
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>

#3: Mail Survey Data (ex3.*); Source:Magidson, J. (1994b)
A #4: Clinica Tria Data (ex4.*); Source:DeJonge, H. (1983)

About This Manual

Chapter 2 introduces the Summary and Model History windows which help you to
keep track of your data sets, models estimated and interactive output windows.

Chapter 3 provides a detailed description of the three kinds of interactive output
windows and describes the various model parameters and statistics obtainable through
model estimation.

Chapter 4 provides two hands-on tutorials to help you get the program up and
running quickly.

Chapter 5 describes the various input data options that are supported by
GOLDMineR.

Chapter 6 details all GOLDMineR menus and commands.

Chapters 7- 10 present analyses for each sample data set which serve to introduce
the different model types and illustrate major features of the program. Chapter 7
compares the use of model types 1, 2 and 3 to assess the effect of adrug treatment for
rheumatoid arthritis (sample dataset #1). In amarketing research application (sample
dataset #2), Chapter 8 illustrates how the use of seemingly reasonable scores for a
predictor variable may yield a statistically significant negative effect estimate despite
the true effect being positive. This chapter also illustrates how the modél fit statistic
can signal a scaling problem (or other kind of model misspecification) and how the
model is modified to overcome the problem. Chapter 9 uses sample dataset #3 to
illustrate the use of various contrast coding options for estimating the effects of a
gualitative predictor. Chapter 10 uses sample dataset #4 to illustrate the relationship
between odds, odds ratios and the model parameter estimates, and provides guidance
in the interpretation and use of the Association Summary Section of the Statistics
window.

Chapter 11 illustrates the use of model Type 3 in aclassical multinomial logit/
multiple group discriminant analysis/cluster analysis type of application.

The technical Appendix documents the models and statistics which form the basis
of GOLDMineR. Beyond the Appendix and the articleslisted asreferences, for further
information and related material users are referred to books by Agresti (1990), Ishii-
Kuntz, (1994), and Clogg and Shihadeh (1994).
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Tracking Datasets, Estlimated Models
and | nteractive Output Windows

In any session of GOLDMineR, you may estimate many models on each of severa
different datafiles, and for each model, you may open one or more Statistics, Plot or
Tablewindows. Thereare several waysto help you keep track of the various windows
that have been opened:

A

> >

>

The Summary window provides a hierarchical listing of al windows that have
been opened and can be used to move between windows.

The Model History dialog box lists all models estimated.

The name of the datafile, amodel number and window designation appear at the
top of each window.

The name of the data file and model number appear at the bottom of each page of
printed output.

Summary Window

Inagiven GOLDMineR session, users may attend to different datasets, modelsand the
associated interactive output windows by using the Summary window. The Summary
window provides

A

> >

ahierarchical listing of each open datafile.
each model estimated for that data file.

the associated Statistics, Plot and Table windows opened for each model. If you are
running consecutive models on the same data file, GOLDMineR will replace the
default Plot and Stati stics windows with each new model. To view the windowsfor
an earlier model, highlight the model number, right click to bring up the Contents
Menu and select the type of window (Statistics, Plot, Table).
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To access the Summary window, from the menus choose:
Window
Summary Window

or type <ctrl-D>.

If the Summary window has been opened, it will belisted at the bottom of the Window
menu with all other currently open windows. To display more or lessinformation in
the Summary window, use the mouse to select the +- keys. When the Summary
window isthe active window, the Contents Menu will appear on the menu bar. Special
features include:

A Right clicking on any item in the Summary window will open the Contents Menu
(depending on where you right click, only certain menu items may be available).
See “CONTENTS MENU” on page 150 for more details.

Double clicking on ‘GOLDMineR’ opens the Open dialog box.

> >

After one or more data files have been opened, double clicking on the datafile
name opens the Define dialog box which contains the settings for the most recently
estimated model.

After one or more models have been estimated, double clicking on the Model
number opens the Contents Menu. See “CONTENTS MENU” on page 150 for
more details.

>

>

Double clicking on a specific window name (for example, Statl, Plot2) will make
that window the active window.
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Figure2-1
Summary Window

I GOLDMineR

Fil= Edit Settings “iew Model
Contentz  “Window  Help

IS [=] E3

i Summary

=] E3

E| exd.dat

E| e;-:2.arr

[=- GOLDMineR

=l Madell

Flat
Table1

i TableZ

Explained | *:=570 df=Z p=1 9e-124
Residual L2=127 df=3 p=2.8e-27

i

For example, Figure 2-1 tells you that:

A For the data set named ex3.dat, there are two models that have been estimated.
Each model has one Statistics and one Plot window open.

A For thedataset named ex2.arr, one model has been estimated and one Statistics, one
Plot and two Table windows are open.

The summary statistics listed at the bottom of the window relate to whichever model
is highlighted in the window (the statistics listed above relate to the ex2.arr data set,

Model 1).
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Model History

The Model History dialog box provides a more detailed listing than the Summary
window for each model estimated (including Residual L2, df, p-value, variable names
and scaling) for the current dataset only. Double clicking any item within a model
listing will change the current window to that model.

E To openthe Model History dialog box from the menus choose:
Model
History

Figure 2-2
Model History dialog box

E stimated Models |

exd.dat
S8 1 0d=l1 - Fesidual [2=9.45 d
. E-RETURM=
. e Fised
= PAYMENT
. e Fised
= CALL
: ‘... Fived
- Madel? - Residual Li=2 33 di
= RETURM=
. e Fised
= PAYMENT*
o Free
= CALL
‘... Fived

I I

Ok I Cancel |

For example, Figure 2-2 tells you that for the dataset named ex3.dat, two models have
been estimated for the dependent variable named RETURN. One difference between
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the modelsis that Model 1 utilized Fixed scaling for the predictor variable named
PAYMENT while Model 2 utilized Free scaling.
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3

| nteractive Output Windows

Three interactive output windows are avail able to examine the results of model
estimation from different perspectives:

A

> >

The StatisticsWindow containstraditional statistical output (parameter estimates,
standard errors, significance tests and assessment of model fit).

The Plot Window contains graphical displays (regression plots and effects plots).

The Table Window displays various predictor by dependent variable
relationships.

To customize views for each output window, from within the corresponding window,
right click to bring up the control dialog box. In addition, users may interact with the
output windows by changing the contrast coding for a qualitative predictor in agiven
model which creates instantaneous changes in the relevant sections of each of these
windows.

A

A

Upon completion of the model estimation procedure GOLDMineR automatically:

Opens a Statistics Window in the upper part of your screen highlighting the
contribution of the first predictor in the model.

Opens a Plot Window in the lower part of the screen visually displaying the
contribution of that predictor inthe model (the Partial Regression plot), asin Figure
3-1. Theplot for the first predictor may be replaced by a plot for adifferent
predictor by simply clicking on adifferent predictor variable namein the Statistics
Window.
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Figure 3-1
Initial GOLDMineR display

5 GOLDMineR - ex3.amr
File Edit Sefttngs Miew Model Statishics:  Window  Help
[l ex3.am - Statl
y. RETURM (Fixed) no Was -
Y-SCores 0.00 1.00
Alphaij) 0.00 0.00
L= df  p-value Beta expiBeta)
CALL {Fixed) 126 1 6.7e-11 018 1.20
Association Summany L= df  p-value R= phi
Explained by Model 168 4 28e-35 000783 0.0a849
Residual 2.38 3 0.a0
Total 170 7 22e-33 hd
( | v
RETURHM
0.64
0.60 |
0.56 |
0.52
0.48
Fi T A A A
51 52 53 $4
< Pred. PAYMEMT* Fartial Regressiaon
v

Alternatively, the Partial Regression plot can be changed to ajoint Regression plot
which shows the contribution of all predictors simultaneously or to a corresponding
Effects plot which displays the effect of the predictor in the generalized logit form of
the model (see"Plot Types’ on page 133 for further information).

A Table window may also be opened to obtain precise numerical values that
correspond to points on the plot as well as other information on the predictor(s) by
dependent variable relationships. The Table window (aswell asthe Plot window) can
display information associated with a selected predictor ("partial” displays) or
information based on all predictors simultaneously ("joint" displays).

Thethreedifferent kinds of output windows provide aternative, but complementary
ways to view results of model estimation. Specifically, from different perspectives,
each provides information about
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A the magnitude of the effect of any selected predictor
A the predictive power of the model as awhole
A how well the model fits the observed data.

In this chapter we describe the components of each window and illustrate how various
statistics, plots and tables can be effectively used together to help interpret the results
of your analysis.

All output in this section is based on an analysis of sample data set #3. For further
interpretation and discussion of model fitting strategies for these data see Chapter 9.

The Satistics Window

Following is an annotation of the first three sections of the Statistics window (M odel
Summary, Category-Specific Parameter Estimates, and Scores) for those components
displayed by default. Optional information may also be displayed in these sections
such as correlations or covariances for the alpha and beta parameter estimates and the
design matrix. In addition, the name of the data file and the model number appears at
the bottom of each printed page of output.

The Statistics window features quick transfer between the Model Summary and the
Category-Specific Parameter Estimates section by double clicking on avariable name
in either section. Upon doubleclicking, immediate transfer is made to the other section
where information on the selected variable will be highlighted. The mouse pointer
changes from the default logo (an arrow) to a pointing hand when the mouse pointer is
moved to variable names and other transfer pointsin the statistics output. In addition,
if the most recently active Plot window contains either a partial regression or partial
effects plot for some predictor, highlighting any predictor variable name in the
Statistics window will automatically change the partial plot to one associated with the
highlighted predictor.

Model Summary Satistics

Thefirst section of the Statistics window contains Model Summary Statistics.
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Figure 3-2
Example of Model Summary Satistics

y: RETURN (Fixed) no yes
Y-scores 0.00 1.00
Alpha 0.00 0.00

L2(Y) df p-value Beta exp(Beta)
PAYMENT (Free) 126 3 3.9e-27 0.36 1.44
CALL (Fixed) 42.6 1 6.7e-11 0.18 1.20
Association Summary L2 df p-value R2 phi
Explained by Model 168 4 2.9e-35 0.00783 0.0889
Residual 2.38 3 0.50
Total 170 7 2.2e-33

The Model Summary Statistics section contains:

A. For each dependent variable outcome category, the Y-scores used in the current
model and the estimated Alpha parameter for that category. The Y-score may be either
standardized (aV-score) or unstandardized. While the unstandardized Y-scores are not
affected by changes to the E-weights, standardized Y-scores (V-scores) are updated
immediately whenever the E-weightsare changed. Theal phaparameters, representing
baseline logits, are updated immediately when either the E-contrast weights or the C-
weights (for any predictor) are changed. For J> 8, only thefirst 8 a pha parameters
aredisplayed. For further details, including definitions of the E and C-weights, see
“A.3 Estimating X-Scores for Qualitative Predictor Variables’ on page 214.

o8]

. For each predictor,

A Beta. Theeffect estimatefor that predictor in the additive form of the model. Beta
isinterpretable as alog-odds ratio.

A exp(Beta). The effect estimate for that predictor in multiplicative form of the
model. exp(beta) isinterpretable as an odds ratio.

A LZY). Thelikelihood ratio chi-squared difference statistic used to assess the
statistical significance of Beta (and exp(Beta)).

A p-value. Thelevel of statistical significance associated with the chi-squared
statistic L2 or L2(Y) with df degrees of freedom

C. TheAssociation Summary containsthe analysisof association which partitionsthe
total association between the predictors and the dependent variable, Total L2, into the
Explained by Model L2, the amount of association which is explained by the model
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plus the residual association, Residual L 2 the amount of association that remains
unexplained, which tests the validity of the model assumptions.

A Thep-value corresponding to the Explained L2 s used to test H;:R? = 0 (and Hy:
phi = 0).

A 0<R?< 1, the monotonic R?, measures the percentage of variance of Y that is
explained by the monotonic regression model, computed astheratio of the variance
of the predicted Y to the variance of the actual Y (see“A.14 Anaysisof a
Continuous Dependent Variable” on p. 235).

It isimportant to note that R? (as well as the usual linear RZ, displayable as an
option) may be quite low when the dependent variable is not continuous and/or
highly skewed (R? = .007 in Figure 3-2) even with amodel that contains highly
significant predictors like the one summarized in Figure 3-2. Hence, R? is not as
useful asit iswhen the conventional linear regression assumptions are met.

A Phi = 0 measures the degree of association between Y and the predicted Y (phi is
the absolute value of the association parameter in Goodman's weighted RC model
—see“A.5 Model Identification Issues’ on p. 218.)

The following additional information may be obtained using the Statistics Menu or
Statistics Control dialog box (accessed while right clicking within a Statistics
window).

D. The Detail option provides the Pear son Total X2 and Residual X2. Alternative
measures of model fit that are asymptotically equivalent to Total L2 and Residual L?
when the model is valid and the datais nonsparse (See “ A.8 Partitioning Chi-Square”
on p. 226).

E. Design Matrix. The Design Matrix option provides the design matrix used to
compute the parameter estimates (see “A.11 Design Matrix” on p. 231).

F. Correlation/Covariancesof Parameter Estimates. The Correlations option provides
the correlations between the beta estimates, between the al pha estimates or between
aphaand beta estimates. Optionally, covariances may be listed in the output instead
of correlations.

G. Convergence Information. Information as to whether the estimation algorithm
converges, and the number of iterationsisreported. Optionally, users can obtain
further information by selecting Detail which includes 1) the number of digitsto which
the estimated frequency counts reproduce the observed linear R? (a condition of
convergence — see “A.10 Estimation Algorithm” on p. 229), 2) a comparison of the
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linear R? based on the observed ("Obs") and the estimated expected ("Exp")
frequencies, and 3) the value used for the technical parameter Delta.

(Note: The number of iterationsreported foll owing estimation may differ depending
upon whether the LR Contribution option is designated because the estimation
algorithm utilizes different start values under the LR Contribution setting.)

H. Decile Fit. When requested in the Model Options dialog box before a model has
been estimated, the following new statistic is suggested as an alternative to Residual
L2 and Residual X2 when the datais sparse (See “A.15: Assessing Model Fit when
Analyzing Sparse Data’ on p. 244).

|. Delta. When requested in the Model Options dialog box before a model has been
estimated, the user-specified positive quantity is distributed among the observed cell
counts prior to estimation to resolve identification problems caused by zero cells. By
default, Delta= 0

Category-Specific Parameter Estimates

The second section of the Statistics window contains the parameter estimates Alpha(j)
for each category j = 1, 2, ..., J, of the dependent variable, Beta(k), for each category k
=1.2,...,K, of the mth predictor treated as Free and the corresponding standard errors.
Each of these statisticsis updated interactively as the associated category weights (E-
weightsfor the dependent variable and C-weightsfor each predictor) are changed. (see
“Interpreting the Effect Estimates” on page 195 and sections A.1-A.3 of the
Appendix.)

Figure 3-3

Example of Category-Specific Parameter Estimates

Category-Specific Parameter Estimates
RETURN (Fixed)  Y-score E-weights Alpha(j) Std. Err. Wald p-value  exp(Alpha)

yes 1.00 0.00 0.00 0.03 0.02 0.88 1.00

no 0.00 1.00 0.00 0.00 . . 1.00

PAYMENT (Free) X-score C-weightsBeta(k) Std. Err. Wald p-value exp(Beta) Lower Upper
$1 0.00 1.00 0.00 0.00 . . 1.00 . .

$2 0.52 0.00 0.19 0.04 25.02 5.7e-7 1.21 1.12 1.30
$3 0.91 0.00 0.33 0.04 75.34 4.0e-18 1.39 1.29 1.50
$4 1.00 0.00 0.36 0.04 89.40 3.2e-21 144 1.33 1.55
CALL (Fixed) x0 C-weights Beta Std. Err. Wald p-value exp(Beta) Lower Upper

0.00 2 0.18 0.03 42.56 6.9e-11 1.20 1.13 1.26
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For the dependent variable, the Statistics window output lists:

A Y-score. Category scoresfor the dependent variable arereportedin unstandardized
(Figure 3-3) or standardized units depending on the current setting of the View,
Unstandardized scores option. For an interpretation of the standardized Y -scores
(called V-scores), see“A.5 Modéd Identification Issues’ on p. 218. For aFreescae
dependent variable, the estimated Y *-scores are shown.

>

E-weights. Dependent variable category weights used to define the baselinelogits,
Alpha(j),j=12, ..., J.

A Point estimates for the baseline logit parameters, Alpha(j), and the corresponding
baseline odds, exp(Alpha). (For J> 8, only the first 8 parameter estimates are
displayed unless the option to display covariances of the Alpha parametersis
requested.)

Std. Err. The estimated standard errors for each Alpha(j).
Wald. TheWald statistic used to test Hy:Alpha(j) = 0.
p-value. The p-value assessing the significance of the Wald statistic.

For each predictor treated as qualitative (Free scale), such as PAYMENT in Figure 3-
3, the Statistics window output lists:

> >» >

A X-score. Category scores for a Free scale predictor variable are reported in
unstandardized (see Figure 3-3) or standardized units depending on the setting of
the View, Unstandardized score option. For the interpretation of the scores, see
section A.3 of the Appendix for the unstandardized X -scores and section A.5 of the
Appendix for the standardized X-scores (called U-scores).

>

C-weights. Predictor variable category weights. For a Free scal e predictor such as
PAYMENT in Figure 3-3 the C-weights specify the contrast used to define the
associated Beta(k) parameters. For example, the C-weightsfor PAYMENT specify
dummy coding with category 1 (PAYMENT = $1) serving as the reference (see
A.3).

Point estimates for the category-specific parameters Beta(k) and exp[Beta(k)].
Std. Err. The standard error for each Beta(k).

Wald. The Wald statistic used to test Hy:Beta(k) = 0.

p-value. The p-value assessing the significance of the Wald statistic.

> >» >» >» >

L ower/Upper. Thelower and upper 95% confidence limits for each exp(B(k)).

For each predictor variable treated as quantitative (Fixed scale), such as CALL in
Figure 3-3, the Statistics window output lists:
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Xg. The X-reference score. (In the partial plots and partial tables, predictors other
than the selected predictor are held constant at the X -reference score (see sections
A.1, A.3, and A.12 of the Appendix).

C-weights. A symbolic representation for the category weights used to define the
X-reference score. C-weights define the reference score for both Fixed and Free
predictors. For Free predictors, C-weights also are used to specify the contrast
coding. The table below shows the relationship between the symbolic
representations (used for Fixed predictors) and the contrast coding used for Free

predictors:

Contrast Type

(k)

dummy coding with category k as the reference category

Unwtd Unweighted Avg. (effect coding)

Wtd Weighted Avg. (weights used are marginal proportions)

© Custom (contrast weightsinput by user)

> > > > > >

Beta. Same asBetain “Model Summary Statistics’ on page 13.

Std. Err. The estimated standard error for Beta.

Wald. The Wald statistic used to test Hy:Beta = 0 (Hg:exp(Beta) = 1).
p-value. The p-value assessing the significance of the Wald statistic.
exp(Beta). Same as exp(Beta) in “Model Summary Statistics’ on page 13.
Lower/Upper. Thelower and upper 95% confidence limits for exp(beta).

The third section of the Statistics Window contains information on the scores used for
the variables.
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Figure 3-4
Example of Scores Section

Scores  Stnd UnStnd
RETURN (Fixed)

yes 2.02 1.00
no 0.00 0.00
yo 0.00 0.00
mn 1.14 0.57
sd 1.00 0.50
PAYMENT (Free)

$1 0.00 0.00
$2 1.05 0.52
$3 1.83 0.91
$4 2.02 1.00
mn 0.97 0.48
sd 0.87 0.49
CALL (Fixed)

yes 1.01 1.00
no 0.00 0.00
x0 0.00 0.00
mn 0.51 0.50
sd 0.50 0.50

The Scores section contains:

A Category scor es (both standardized and unstandardized) for each variable that has
fewer than 8 categories.

A For the dependent variable and predictors treated as quantitative (Fixed), the
reference score yg and Xg,

A mn. The mean score.
A sd. The standard deviation.

For variables designated as Free scale, the reference scoreis always zero and is not
displayed.

The Plot Window

The plot window can display either:
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A Regression Plots or

A Effects Plots

which can be specified as either:

A partia or

A joint

Effects plots can also be viewed in either:
A X-view or

A Y-view.

See“Plot Types’ on page 133. for specific details on each type of plot.

Thedefault range used for the vertical axisof thejoint regression plotsdiffersfrom that
used for partial plots.

Joint Regression Plots

Figure 3-5 is an example of ajoint regression plot.
Figure 3-5
Joint Regression Plot with selected X-profiles
RETURN
1.00 — yes
WWWWWW»MW
0.00 — no
A A T A A A A

$1,n0 $2,n0 $3,n0$4,no $3,yespd yes
© Pred. X-profile Joint Regression

Thejoint regression plot contains:

A. Themonotonic regression curve (represented by diamond shaped symbols) plots
the predicted y-value as afunction of the joint X-variable which attaches the score X
= zémxm to theith X-profile (X4j, Xy, ..., Xpmi). InFigure 3-5, selected X-profiles
are plotted on the horizontal axis (using triangular markers) according to their score on
the joint X-variable. Options:
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>

Y ou can choose the X-profiles to be displayed in the graph - - the two extreme X-
profiles are always displayed by default. See “Label Display” on p. 131.

>

Y ou can control the density of the monaotonic regression curve by specifying the
number of diamond shape symbolsto be plotted.

The horizontal axis can be labeled using equidistant quantitative values of the joint
X-variable rather than each joint category/value, by selecting the continuous score
display option.
B. The observed aver age y-scor e (represented as acircle) is plotted for each selected
X-profile. The diameter of the circle is proportional to the number of observations
having the given X-profile. Clicking on acircle causes the foll owing message (specific
to the circle clicked) to be displayed on the status bar: Observed Average: X-Profile
[yes, $1] (obs y avg.=.552, res=1.45). Res denotes the adjusted residual s which assess
the difference between the predicted Y and the average Y observed in the sample for
that X-profile. Circlescorresponding to profileswherethe predicted Y issignificantly
different from the observed average (at the .05 level), asidentified by |res| > 1.96, are
differentiated from other circles by the shading. See Screen “ Colors’ on page 110 for
exact colors of residuals. (For the partial Regression plot associated with the mt
predictor, observed average Y-score circles only appear when category weights for al
other predictors are consistent with dummy coding.)

By default, the vertical scale ranges from the minimum to the maximum Y -score
observed in the sample, but any alternative range may be specified by the user.

>

Partial Regression Plots

Figure 3-6 and Figure 3-7 illustrate two partial regression plots for PAYMENT-- 1)
given CALL ='No'and 2) given CALL ="Yes. Thesefiguresare asubset of Figure 3-5.
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Figure 3-6
Partial Regression Plot for PAYMENT given CALL = no

RETURN

0.64 —
0.60 —
5000000000008
0.56 — Wwoooooooo
i 0000000
0.52 o :W
0.48 —
A T a A A
$1 $2 $3 $4
< Pred. PAYMENT* Partial Regression
Figure 3-7
Partial Regression Plot for PAYMENT given CALL = yes
RETURN
0.64 —
0.60 Wwwwmwwoe
s Wwwwww
0.56 —(T)00 600000
0.52 —
0.48
A T A A A
$1 $2 $3 $4
< Pred. PAYMENT* Partial Regression

The partial regression plot associated with predictor X,,;, contains:

A. Thepartial regression curve. ldentical to thejoint plot, but predicted values of Y
are plotted as afuntion of X, for specified X-reference levels X, of the other
predictors, X, m=1,2,..,.M, m#zm'

B. Observed Average Y-score. Identica to thejoint effects plot, but only values for
the selected subset of X-profiles are plotted. That is, for a selected predictor X,
(PAYMENT in Figure 3-6) only X-profiles are plotted that are included in the joint X-
variable range X=( Xy, Xm = Xmo)-

The following may optionally be appended to the plot:

A Thelinear regression line

A Thederivative of the predicted Y value with respect to the selected predictor

By default the range of the vertical axisis determined so that the plot contains the
average Y values predicted and observed for al X-profiles represented in the plot.
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Effects Plots

Partial effects and joint effects estimated by amodel are oddsratios. When displayed
in logarithmic units, the estimated expected 1og-odds ratios may be plotted as an exact
linear function of X (the X-view) or Y (the Y-view). In X-view, the partia or joint X
variable is represented on the horizontal axiswhileinthe Y-view, Y isrepresented by
the horizontal axis. The slope of the Y-view partial effects line associated with
category k of apredictor is equal to the category specific parameter estimate for that
predictor, Beta(k).

Annotated Partial Y Effects Plot

Following is an annotated partial Y effects plot with details of its components.

Figure 3-8
Partial Y-View Effects Plot for the selected predictor CALL
log(Odds-Ratios) Effects Plot: beta = 0.1807 CALL
0.24
F. Observed log odds ratio—— O
N A.Vertical Axis,
Outcome reference
RETURN='N0'
0.18 Oyes
D. CALL ="Yes effectsline o
0.12 o
0.06
E. Origin . B. Horizontal axis,
G P’ed'ded& D. CALL = N0 effectsline
/ 2 l
0.00 11 ono
T A «—C. Outcome Category Marker l«—H. Average outcome marker A
no yes
|. Scale RETURN Y-partial

Each Y-view of the effects plot is a semi-log plot which contains the following
components:
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A. Thevertical axis corresponds to the selected Y-reference which serves as the base
in defining the generalized odds. In Figure 3-8 the RETURN = no category was
selected as the Y-reference and coincides with the vertical axis. (The Y-referenceis
selected by the user to be any category of the dependent variable or an ‘average
response category by specifying the appropriate E-contrast weights.)

B. The horizontal axis corresponds to a category (or an 'average' category) of the

sel ected predictor which servesasthe X -reference or baseline used in defining the odds
ratios. In Figure 3-8 we see that the CALL = no category was selected as the X-
reference.

C. Theoutcome category marker s, spaced according to the Y-scoresthat are assigned
to or estimated for the response categories, are signified by triangular markers at the
bottom of the plot. For example, Figure 3-8 displays triangular markers associated
with the two levels of RETURN, using Y-scores 0 and 1. Double clicking on an
outcome marker changes the E-weights so that the Y-reference corresponds to that
outcome category.

D. The effects line associated with a category of a selected predictor plots expected
log-odds rati os associated with that category asalinear function of Y. The slope of the
effects line shown equals Beta, the effect estimate for that predictor.

E. Theorigin, the point of intersection between the vertical and horizontal axes,
represents the reference point (or base) for interpreting the odds ratios. In Figure 3-8
the origin is associated with the (RETURN = No, CALL = No) cell.

F. The observed log-odds ratio associated with each outcome category is displayed
for each selected X-profile observed in the sample. For example, in Figure 3-8 four
observed nonzero |og-odds ratios associated with RETURN = Yes are plotted using
sguare shaped symbols (for the X-profiles (CALL, PAYMENT = (Yes, $1), (Yes, $2),
(Yes, $3) and (Yes, $4)). Larger symbolsreflect cellsthat are based on larger sample
sizes. Thelack of fit of themodel to the datais ascertained by the Residual L2 statistic
which measures how distant these symbols are from the corresponding effects line.

G. Each predicted Y, designated by an arrow pointing downwards onto the horizontal
axis, corresponds to the predictions given for each category of the selected predictor
with the other predictors held constant at their X-reference levels. In Figure 3-8 the
arrows represent predicted return rates associated with CALL = Yesand CALL = No
for agiven payment of $1 (PAYMENT = $1). (To change the PAYMENT level, use
Model, Category Weights.)
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H. An Average Outcome marker identifies y, the mean Y-score. Double clicking
this marker changes the E-weights so that the Y-reference correspondsto y (i.e., yg =
y) and the plot is updated immediately to reflect the revised definitions for odds and
odds ratios.

|. The scale that appears next to avertical border at the left or right of the plot
represents|ogarithmic (default) or standard oddsratio units. The estimated oddsratio
is given above the partial effects plot in default logarithmic units (Beta=.1807) or in
standard units (exp(Beta) = 1.198).

The Table Window

GOLDMineR creates various predictor by dependent variable tables that can be
displayed in either the X-view or the Y-view. In Y-view the outcome categories
comprise the columns of the table and the i row of the table corresponds to either a
particular X-profile formed by observed combinations of the predictor variables (a
joint table) or a category of asingle predictor variable (partial table). For a partia
table, the cell entriesin the it row are associated with the ith category of the selected
predictor for given reference levels of the other predictors.

A reversal of aY-view table created by transposing rows and columns of the table
yields the X-view of that table. For simplicity, for the remainder of this section when
we speak of atable wewill bereferring to the Y -view of the table.

Cdll (i,j) of atable may contain:

Observed or expected frequency counts

A Probabilities/proportions, odds or odds ratios calculated from either observed or
expected frequency counts.

A Standard or logarithmic units.

>

Figure 3-9 isthe joint table containing observed frequency counts for sample dataset
#3 analyzed in Chapter 9.
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Joint Table with Observed Frequency Counts

(Joint Y)

average
X-profile score
$1,yes 0.55
$1,no 0.50
$2,yes 0.59
$2,n0 0.55
$3,yes 0.62
$3,n0 0.58
$4,yes 0.63
$4,no 0.60

X-ref

Y-scores

RETURN

weights
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00

yes
0.00

2407
2133
1265
1156
1340
1262
1306
1248
2133
1.00

no
1.00
1954
2176
881
942
809
897
779
839
2176
0.00

Interactive Output Windows

Y-ref (cell)
1954 f
2176 f
881 f
942 f
809 f
897 f
779 f
839 f
2176 f
21394

Figure 3-10 is the partial table (a subset of Figure 3-9) associated with the predictor
PAYMENT for the subset of observationsin Figure 3-9 for which CALL = 'Yes.

Figure 3-10

Partial Table for PAYMENT with Observed Frequency Counts Given CALL = 'Yes

(Partial Y)
average

PAYMENTscore  weights

$1 0.55 1.00

$2 0.59 0.00

$3 0.62 0.00

$4 0.63 0.00
X-ref
Y-scores

RETURN

yes
0.00
2407
1265
1340
1306
2407.00
1.00

no

1.00
1954
881

809

779
1954.00
0.00

Y-ref
1954.00
881.00
809.00
779.00
1954.00
10741

(cell)

—h —h —h —h —h

In addition to the particular (i,j) cell entry (frequency count, probability, odds or odds
ratio) each GOL Dminer table also contains information identifying the row and
column references that are used to compute odds ratios, the Y-scores associated with
the current model and the average scores for each row of thetable. More specifically,
each table contains the following components:

A Thecell entry identifier provides aone letter character that identifies the content
of the cell. One or more of the following cell entries can be selected:
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observed odds ratios

f observed frequencies

F expected frequencies

p observed proportions

P expected probabilities
0 observed odds

O | expected odds

r

R

expected odds ratios

The single cell entry selected for Figure 3-9 and Figure 3-10is"f", the observed
frequency count.

A

>

>

Reference scores (Y -r eferenceand X-reference). Asillustratedin Chapter 10, the
observed odds of outcome j may be calculated for the it row of the table as fij/fio,
where fj; is the observed frequency count for cell (i,j) and f;q is the associated
observed Y -reference count for row i used as the base in computing odds. The'Y -
reference count will equal the observed frequency associated with a particular
outcome or an average of the frequency countsin that row depending upon how the
category weights E, are chosen. In Figure 3-9 and Figure 3-10 the Y -reference
count corresponds to the RETURN = No outcome.

The baseline odds in favor of outcome j, fgi/fgo, is the odds calculated for the
designated baseline reference. The baseline reference or X-reference, foj, may
correspond to a particular row, or it may correspond to some "average"' row. In
Figure 3-9, the X -reference corresponds to row i=2 associated with CALL = Noand
PAYMENT = $1. In Figure 3-10, the X-reference corresponds to row i=1,
PAYMENT = $1 for observations where CALL = Yes.

Category weights associated with the rows and the columns define the Y -reference
and X-reference used in the calculation of odds and odds ratios. The weights
consist of aset of numbers between 0 and 1 that sumto 1. For example, in Figure
3-10, therow contrast is C = (1,0,0,0,), which allocates 100% of the weight to the
first category of PAYMENT. (For qualitative predictors, the C-weights define the
contrasts used for the category-specific beta parameters.) The column weightsin
Figure 3-10isE = (0,1), which allocates 100% of the weight to the second category
of RETURN.

Y -scor es are used by the model to quantify the ordinal outcome categories. The
scores displayed in Figure 3-9 and Figure 3-10 are the original unstandardized
scores (Yes= 1, No = 0) used in the analysis conducted in Chapter 9.
Unstandardized scores are not effected by changing the E-contrast.
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Alternatively, standardized Y-scores ('V-scores - - see“A.5 Model Identification
Issues’ on p. 218) may be displayed in the table. See “Unstandardized Scores’ on
page 114 for details on selecting the type of Y-score displayed in the Table.

The aver age scor e is computed for each row of the table based on the Y -score
(unstandardized or standardized) displayed. In Figure 3-9 and Figure 3-10, since
the Y-scores are 1 and 0 and the observed frequency counts are selected, the
average score represents the observed return rate for each X-profile (observed
conditional proportion). If expected frequency counts were selected instead of the
observed for display inthetable, the average score displayed woul d be the expected
return rate as predicted by the model.

The cell reference count foq is located in the table cell where the X-reference
column and Y -reference row intersect .

Thetotal sample size N is provided in the last cell in the lower right corner of the
table (21,394 in Figure 3-9). Estimated expected frequency counts always sum to
the total observed sample size. N = z z fii= z Y B

Adjusted Residuals (optional). For T TOW uJ| we table the adjusted residual's
assess model fit by computing the standardized difference between the predicted
Y -score and the observed average Y. (An adjusted residual having magnitude of
1.96 or greater indicates that the differenceis significant at the .05 level.)

Figure 3-11 is the partial Y-view table containing the estimated expected odds ratios

associated with PAYMENT given CALL =No. Thistable correspondsto Figure 3-6 .

(The predicted Y values displayed in the table correspond to some of the points plotted
in the regression curve.)

Figure 3-11
Partial Table for PAYMENT with Expected Odds Ratios Given CALL = 'No'

(Partial Y) RETURN
average yes no
PAYMENT score weights  0.00 1.00 Y-ref (cell)
$1 0.50 1.00 1.00 1.00 1 R
$2 0.55 0.00 121 1.00 1 R
$3 0.58 0.00 1.39 1.00 1 R
$4 0.59 0.00 1.44 1.00 1 R
X-ref 1 1 1 R
Y-scores 1.00 0.00 10653
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Figure3-12isthepartial Y-view table containing expected odds-ratiosfor CALL given
PAYMENT = $1. In Figure 3-8, the estimated expected odds ratios are plotted (in
logarithmic units) to create the effectslines. Since the average scoresin Figure 3-12
are based on estimated expected frequency counts, they correspond to the predicted
score arrows displayed in Figure 3-8.

Figure 3-12
Partial Table for CALL with Expected Odds Ratios Given PAYMENT = '$1'

(Partial Y) RETURN
average yes no
CALL score weights  0.00 1.00 Y-ref (cell)
yes 0.55 0.00 1.20 1.00 1 R
no 0.50 1.00 1.00 1.00 1 R
X-ref 1 1 1 R

Y-scores 1.00 0.00 8670

Specialized Charts

The Table Window also displays chartswhich group X-profilesinto quantiles and rank
them by the predicted Y-value. Such charts can be created for each X-profile observed
in the sample (profile chart) or for summary groups containing exactly the same
number of observations in each group (quantile chart).

Profile Chart

Thefirst type of specialized chart isknown as the Profile chart, which can be shownin
either “average score” or “ category” format.
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Figure 3-13
Example of a Profile Chart

Selection

Id

Predicted Observed Cumulative ... Predicted Observed
n Score Score n % of n Score Score

$4,yes 2085 0.63 0.63 2085 9.75 0.63 0.63
$3,yes 2149 0.63 0.62 4234 19.79 0.63 0.62
$2,yes 2146 0.59 0.59 6380 29.82 0.62 0.61
$4,no 2087 0.59 0.60 8467 39.58 0.61 0.61
$3,no 2159 0.58 0.58 10626  49.67 0.60 0.60
$2,no 2098 0.55 0.55 12724  59.47 0.60 0.60
$lyes 4361 0.55 0.55 17085  79.86 0.58 0.58
$1,no 4309 0.50 0.50 21394 100.00 0.57 0.57

The "average score” format of the profile chart displayed in Figure 3-13 has the
following components:

> > >» > >

>

Profile | d definesthe profile using label s assigned to the predictor variables. There
will be one row for each combination of the predictor variables.

n isthe number of sample observations for the given X-profile.
Predicted Score (¥ ) isthe predicted Y -value for the given X-profile.

Observed Score (Y, ) is the observed mean Y -score for observations having the
given X-profile.

Cumulative n is the cumulative number of observations that have a predicted Y -
valuez vy, .

Cumulative % of n isthe cumulative percentage of observations that have a
predicted Y-value= y, .

Cumulative Predicted Score is the predicted Y -value for observations that have a
predicted Y-value= vy, .

Cumulative Observed Scor eisthe observed mean value for observations that have
apredicted Y-value= vy, .

Quantile Chart

The second type of specialized chart is known as the Quantile chart.
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Figure 3-14
Example of a Quantile Chart

Selection
Predicted Observed Cumulative ... Predicted Observed

Id n Score Score n % of n Score Score
1 2139.40 0.63 0.63 2139.40 10.00 0.63 0.63
2 2139.40 0.62 0.62 4278.80 20.00 0.63 0.62
3 2139.40 0.59 0.59 6418.20 30.00 0.62 0.61
4 2139.40 0.59 0.60 8557.60 40.00 0.61 0.61
5 2139.40 0.58 0.58 10697.00 50.00 0.60 0.60
6 2139.40 0.55 0.55 12836.40 60.00 0.60 0.60
7 2139.40 0.55 0.55 14975.80 70.00 0.59 0.59
8 2139.40 0.55 0.55 17115.20 80.00 0.58 0.58
9 2139.40 0.50 0.50 19254.60 90.00 0.57 0.57
10 2139.40 0.50 0.50 21394.00 100.00 0.57 0.57

The quantile chart with 10 groups (a decile chart) in Figure 3-14 has 21,394/10 =
2,139.40 observations per group. Fractional observations are created by allocating
individual observations that have identical X-profiles proportionally into the relevant
guantile groups. All other components are the same as in the Profile Chart.
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4
Beginning a GOLDMineR Analysis

This section contains two tutorials that will help you become familiar with the basic
features of GOLDMineR.

A Tutoria #1 demonstrates how to obtain and interpret effects plots and related
output listings.

A Tutorial #2illustrates the Model Search procedure and the Specialized Charts
feature.

Tutorial #1

In thistutorial we use sample dataset #4 (see Table 4-1) and show how to specify a
model and obtain an effects plot. You will:

>

open apreviously saved datafile

>

select the dependent and predictor variable

>

experiment with different scaling types

>

generate plots and tables

>

use various display options

Further illustrative analyses on these data can be found in Chapter 10.

IMPROVE
TRTMNT Worse Sationary Slight Moderate  Marked Fixed X-scores
Test Drug 1 13 16 15 7 1
Placebo 5 21 14 9 3 0
Fixed Y-scores -1 0 1 2 3

Table4-1
Clinical Trial Data
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*(Source: DeJonge, H., 1983, 'Deficiencies In Clinical Reports For Registration Of Drugs, Satisticsin Medicine, Vol. 2,
155-166.)

Opening a previously created array file
For information on how the array was created and saved, see Chapter 5.

E To openthe previously saved array file from the menus choose:

File
Open

GOLDMineR places you in the Open dialog box. Click on the arrow next to Files of
type and select array files (.ar*) if thisis not already the default listing. A list of al files
with .arr extensions will now appear in the selection box (See Figure 4-1). If you
copied the tutorial files into a directory other than the default directory, switch to that
directory prior to retrieving the file.
Figure4-1
File Open dialog box

Open __________________________ HE

Loak, jr: I £ final

rE eX2.arr
|§ exd.arm

i alr

File narne: Ie:-:d.arr Open I
Files of type: I.-“-‘-.rrays [F.ar) j Cancel |

Highlight ex4.arr and click on Open to open the Define Model dialog box, shownin
Figure 4-2.
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Figure 4-2
The Define Model Dialog Box

E GOLDMineR - exd_am H=] E3

FEile Edit Settng: Wiew Model Window Help
|| a2 =[x Z]R]P] m]=]e
F ex4_an -- Define M=l E3

W ariables: Predictors

OUTCOME
TRTHMNT 2

B | A larart Wl |
Dependent
Dptions. .. | j I
Search... | Eree I Fiwed.,.
E stimate | Freguency
[Earee] | j I

Selecting the Dependent Variable

For this analysis, the 5-category variable OUTCOME will be the dependent variable.
To select the dependent variable:

E Click on OUTCOME in the Variables box.
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E Click on the > key next to the Dependent variable box

E or double click on OUTCOME (double clicking here only works if no other variable
has aready been designated as the dependent variable).

The designated dependent variable, OUTCOME, now appears in the dependent
variable box. (If you mistakenly select a variable other than OUTCOME as the
dependent variable, click on that variable in the Dependent variable box, and then click
on the reverse arrow key to return it to the variables box.)

Selecting Predictor Variables
To select the predictor variable:
E clickon TRTMNT in the variables box
E Click on the > key to the left of the Predictors box

E or, after selecting the dependent variable, you may double click on TRTMNT and it
will be moved to the predictor box.

(If you mistakenly select avariablethat you do not wish to be apredictor, click on that
variablein the Predictor variable box, and then click onthe reverse arrow key toreturn
it to the variables box.)

Assigning Category Scores

Each dependent and predictor variable must be specified as Free or Fixed depending
upon whether it is to be treated as qualitative, in which case category scores for that
variable will be estimated, or treated as quantitative by assigning fixed scores. By
default, GOLDMineR will select the Fixed scaling option for a given variable if
guantitative values are used in theinput datafile or fixed category scores are assigned
inan‘array file' for that variable. Fixed category scores(called X-scoresand Y-scores)
have been specified for the variables in ex4.arr using the 'Score' option (see Table 4-1
for scores or the detailed instructions on creating this array in Chapter 5).

We will first estimate amodel using the fixed category scores that are specified in
our input file.
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Figure 4-3
Model Define dialog box with options set

= GOLDMineR - exd_amn [_ (O] <]

FEile Edit Setting: “iew Model Window Help
||| | 7 |=] X[v[R]P] B|EN
F ex4_an -- Define =] I

W ariables: Predictors
TRTMHT

P | targin Only |

_ Dependent
gt | j [ouTCOME 5 Fired
Search... | Free | Eimed...
E stimate
;l Frequency
[Fance] | ﬂ I

Fitting a Model

Now that we have defined our variables and have settled on our scaling options, we can
estimate amodel.

E To estimate amodel from within the Model Define dialog box, click on Estimate .
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GOLDM:ineR checksfirst that the parameters are identifiable and then beginsto
estimate them. When completed, two windows will appear on the screen asin Figure
4-4:

A aStatistics window (top)
A aPlot window which contains a partial regression plot (bottom).

Figure 4-4
Initial Satistics and Plot Window for Model 1

5 GOLDMineR - exd_arr

File Edit Sefttng: Miew Model Plot window Help

Ei exd.am - Statl
w QUTCOME (Fixed)  worse  stationary slight moderate rmarked
Y-scores -1.00 0.oo 1.00 2.00 3.00
Alphaij) -1.87 0.oo -0.35 -0.87 =210
L3 df  p-value Beta exp{Beta)
TRTMMNT (Fixed) 7.58 1 0.00549 0.4&2 1.68
Association Summany L= df  p-value R= phi
Explained by Model 7.58 1 0.00549 p.ov 02814
Residual 0.a52 3 0.91
Tatal 8.1 4 0.088 -l
E® exd.ammr - Plotl M=l E3
QUTCOME
1.275 4 I
1125 |
0875 4
0825 4 |
067S
Fi 1 Fi
placebo test drug
< Pred. TRTMMNT Partial Regression
v

I nterpreting the Information in the Statistics Window

The fixed scores ("Y-scores') assigned to the outcome categories for the model
estimated are listed at the top of the Statistics window. Since the Y-scores are
equidistant, the model specifies that the spacing between adjacent outcomesis equal.
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The equidistant Y-score assumption may be formalized by the following three distinct
restrictions:

Y5-Ya4a=Y4-Y3

Y4-Y3=Y3-Y2

Y3-Y2=Y2-Y1
the validity of which istested by the Residual L2 model fit statistic with 3 degrees of
freedom (1 degree of freedom for each distinct restriction).

The Statistics window shows Residual L? = 0.52 and the corresponding p-value is
0.91. The smaller the value of Residual L2, the larger the corresponding p-value and
the better the fit of the model assumptionsto the data. The p-value of 0.91 suggests
that the equidistant spacing assumption provides an excellent fit to these data.
(Generally, ap-value greater than 0.05 isinterpreted as providing afit that is adequate.)

After verifying the model assumptionsfit the data, we next examinethe effect of the
treatment. The statistic L2(Y) = 7.58 with 1 degree of freedom (p = .0059) is used to
test the hypothesis Hy:Beta = 0 (or the equivalent Hp: exp(Beta) = 1). Since p < .05,
we see that the effect of TRTMNT, estimated by exp( /§) = 1.68 isstatistically
significant at the .05 level (and even at the .01 level). Later, when we examine an
Effects plot, we will see how the treatment effect of 1.68 can be interpreted in terms of
an odds ratio.

Regression Plot Features

The graphical display that appears by default in the Plot window is the Partial
Regression view, which plots the regression predictionsfor Y as afunction of X.

Within the Plot window, click on the circle above the placebo marker, which
represents the observed average Y -value for patients receiving the placebo. The
following message appears on the status bar in the lower left corner of your screen:
Observed Average: TRTMNT[placebo] (avg=0.69, res=0.000). The message means
that

A theaverage Y-value observed for persons given the placebo is 0.69 (falling
between the scores for stationary and slight improvement), and

A thedifference between this value and the corresponding predicted Y is 0 (adjusted
residual = 0).

Click it again and adiamond symbol hidden behind the circle appears, which
represents the predicted Y for persons given the placebo and the message in the status
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bar changes to: Expected Y[x=0.00]=0.69. Thus, the predicted Y-valueisidentical to
the observed average Y-value. Click on the circle and diamond above the test drug
marker to also confirm that the predicted Y-value egquals the corresponding observed
average Y-value for persons receiving the test drug.

By default, the regression plot provides predictions for 63 X-values spaced equally
between the lowest and highest X-scores. In Figure 4-4, the low point corresponds to
the placebo (x=0) and the high to the test drug (x=1).

Changing the default number of plotted points

E Click the right mouse button from inside the Plot window to bring up the plot control
dialog box.

Figure 4-5
Plot Control dialog box

+ Plot Control |

T
ot [
|

min v’

Hptz |53

¥ BEegression Curve
[ Linear

[T Derivative

¥ Obzerved' dvg
[T Continuousz

I+ Bef. Lines

Cloze

E Highlight '63', typein anew number, '3

E Click on Update.
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The plot is now updated to reflect the reduced number of predicted Y diamond shaped
points.

E Click on Linear and GOLDMineR overlaysthe linear regression line onto the plot.

For this simple example, Figure 4-4 (which plots the predicted OUTCOME score as a
function of TRTMNT) is not very informative since TRTMNT contains only two
categories and hence predictions between these two categories are generally not
meaningful. A more useful display for this exampleis the Effects plot, which we will
examine next.

Obtaining an Effects Plot

The Effects plots show the effect of the predictor(s) in the generalized logit model.
There are two types of effects plots, partial and joint. For this example, because there
isonly one predictor variable, the partial and joint plots areidentical. There are two
views for each type of effects plot, X-view and Y-view. Inan effects plot, the effects
(estimated log-odds ratios) are plotted as afunction of X (the X-view) or asafunction
of Y (the Y-view).

To obtain an Effects plot in the X-view:
E click anywhere within the Plot window to make it the active window (you'll know its
active when the Plot Menu appears on the menu bar).

E Click onthe ‘X’ speedbutton located on the toolbar.

An X-view effects plot replaces the regression plot in the Plot window. In this plot we
see effect lines for each of the 5 outcomes plotted as a function of TRTMNT. The
categories are represented by markers on the horizontal and vertical axes.
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Figure 4-6
Partial X Effects Plot with Log-Odds Ratios
= GOLDMineR - exd.an [_ (O] x|
File Edit Settings Yiew Model Plot Wwindow Help
||| ~|:[=|[x ¥[r[P] QSN
B exd_arr -- Plotl M=l E3
log(Odds-Ratios) Effects Plot: heta = 0.52 OUTCOME
1.6 m marked
0 + moderate
' ® clight
0. + stationary
-0 AWOrse
-1.6
Fiy i iy
placeho test drug
TRTMNT Partial ¥
A

Changing the scale from Log-odds Ratios to Odds Ratios

The units displayed to the left of the vertical axisin Figure 4-6 correspond to log-odds
ratios.

E Totrangdate thelog-odds ratiosin the plot to the more easily interpretable odds ratios
from the menus choose:

View

Standard
The plot itself isunchanged, but the units displayed to the left of the plot are now odds
ratios. For the remainder of thistutorial, all plots and tables will now contain the

standard (odds-ratio) units unless you change back to log-odds ratios by choosing
View, Logarithmic. Your Plot window now looks like Figure 4-7.
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Figure 4-7
Partial X Effects Plot with Odds Ratios
= GOLDMineR - exd.an [_ (O] x|
File Edit Settings Yiew Model Plot Wwindow Help
||| ~|:[=|[x ¥[r[P] QSN
B exd_arr -- Plotl M=l E3
Odds-Ratios Effects Plot: expibeta) = 1 .68 OUTCOME
%E — mrmarked
b [
4 _ ‘ +moderate
12 & slight
=T + stationary
AWOrse
0.3 4 | .
Fiy i iy
placeho test drug
TRTMNT Partial ¥
4

We are now going to open up a Table window in order to help you obtain an accurate
interpretation of the effects in terms of odds ratios.

Generating Tabular Output

For each effects plot there is a corresponding table that can be opened to obtain
increased precision in reading the desired effect estimate.

E To open aTable window from the menus choose:
Window
New Table

(If you have estimated more than one model during the current session, the Estimated
Models dialog box will appear which allows you to select the table that correspondsto
the appropriate model.) A Table window containing observed frequency counts (the
same as Table 4-1) now appears. (The observed frequency counts can be checked
against those given in Table 4-1 for accuracy.)
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Figure 4-8

Table containing Observed Frequency Counts
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A table can contain either observed or estimated expected frequency counts,
probabilities, odds or oddsratios- - in standard or logarithmic units. For thisexample,
wewish to replace the observed frequency countswith estimated expected oddsratios.
To change the table so that it contains estimated expected odds ratios click anywhere
in the Table window to make it the active window and then choose:

Table

Control

or click on the right mouse button to bring up the table control dialog box.
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Figure 4-9
Table Control dialog box
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The default table contains observed frequency counts (Frequencies is marked with a
check in the Observed options box). To view the expected odds ratios estimated by
the model click on Frequencies in the Observed option box to remove the observed
frequencies and then click on Ratios in the Expected option box to insert the estimated
odds ratios.

Y our Table window and Plot window should now look like Figure 4-10 (you may
have to manually arrange the windows to see both at once).
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Figure 4-10
Partial X Table (containing odds ratios) and corresponding Partial X Effects Plots
5 GOLDMineR - exd_arr [_ (O] x|
File Edit Settngs View Model Plot ‘Window Help
(Partial X} TRTMMNT
placebo  testdrug
CUTCOME  Y-scores  weights 1.00 n.an Wref (cellh
rmarked 2.00 0.00 1.00 476 1 R
rroderate 2.00 0.oo 1.00 283 1 R
slight 1.00 0.oo 1.00 1.68 1 R
stationary 0.on 1.00 1.00 1.00 1 R
Worse -1.00 0.0o 1.00 058 1 R
Y-ret 1 1 1 R
average score 0.69 127 104 .
B exd. amr - Plotl |_ O] %]
Cdds-Ratios Effects Plot expiheta) = 1.68 QUTCOME
438 m marked
16
24 + moderate
® slight
12 '
+ stationary
& WOrSE
0.3 | &
Fiy 1 Fi
placeho test drug
TRTMMNT Partial X
v

I nterpreting the X-View Effects Plot with Table Backup

The X-view of the effects plot contains an effects line associated with each
OUTCOME category, the slope of which equals the estimated treatment effect with
respect to attaining the j™ outcome, By;. Since the Y-score for OUTCOME =
stationaryisO (i.e., y, = 0), the effectslinefor stationary coincides with the horizontal
axis(i.e., the slope of the stationary effects line equals 0) and serves as areference for
measuring the treatment effect . For example, the effect of the treatment on the odds
of attaining amarked (vs. stationary) improvement can be read from the effects plot as
follows:
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A The odds of a marked improvement is about 4.8 times as likely for patients
receiving the test drug rather than the placebo. More precisely, the estimate
obtained using the table is 4.76.

The OUTCOME categories are displayed along the side of the Effects plot with a
symbol used to identify the corresponding observed odds ratio. The TRTMNT
categories are labeled at the bottom of the effects plot below the associated marker.

To obtain an Effects plot in the Y -view click anywhere within the Plot window to
makeit the active window and click onthe*Y’ speedbutton. A Y -view Effects plot will
replace the X-view Effects plot in the Plot window. Also, you may wish to click in the
Table window and click on the ‘Y’ speedbutton once again to transpose the rows and
columns so that the Table changes from X-view to Y -view. Y our Table window and
Plot window should now look like Figure 4-11 (you may have to manually arrange
them to see both at once).

I nterpreting the Y-view Effects Plot with Table Backup

In the Y-view plot we see that an effects line is associated with each of the two types
of TRTMNT, the slope of which equals é x - Sincethe X "-score for the placebo
category iszero (i.e., x2=0), the placebo effectsline coincideswith the horizontal axis
and serves as areference for measuring the treatment effect. Since the X" -score for the
test drug category is 1, the test drug effects line has slope equal to exp(Beta) = 1.682.
By examining the Table window we see that while we now have adifferent view of the
effects, the odds ratios effect estimates themselves remain unchanged.
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Figure4-11
Partial Y Table (containing odds ratios) and corresponding Partial Y Effects Plot
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The categories of OUTCOME are labeled at the bottom of the Effects plot beneath
triangular shaped markers. The markersare equidistant from each other corresponding
to the equidistant Y-scores assumed by the model. The good fit of the equidistant
spacing assumption is supported by the fact that the observed odds ratio symbols
appear close to the effects line which shows the expected odds ratios estimated under
the model.

Sincethe Y *-score for marked improvement is 3, the odds of having a marked
improvement (vs. stationary) is about exp (3 /§ ) = 4.76 times as high for patients who
received the test drug than for patients who received the placebo. Aswe saw earlier,
the effect estimate of 4.76 can be approximated using the test drug effects line or
obtained more accurately from the corresponding table.

Predicted Y Arrows (available only in the Y-view)

Along the bottom of the Partial-Y Effects plot are two downward-pointing arrows
which represent the predicted outcomes for patients according to their TRTMNT
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category. A symbol above the arrow identifiesthe TRTMNT category (see the
symbolslisted next to the category labels on the side of the plot). To obtain the specific
values of the predictions click on aparticular arrow and a message will appear on the
status bar (the values can also be found using the Table window). Just by looking at
the plot, you can see that the predicted outcome for test drug islocated between slight
and moderate, while the predicted outcome for placebo is between stationary (no
change) and dlight. In addition to the beta estimate, the distance between these two
prediction arrows is another way to quantify the effect of the treatment.

The predicted values for patients receiving the placebo and test drug obtained by
clicking on the arrows are the same as those we saw earlier when we examined the
partial regression view (recall Figure 4-4).

Changing the Meaning of the Odds of | mprovement by Changing the Refer-
ence Point

The effect of the treatment on the odds of a marked improvement is defined in the
current effects plot relative to the stationary outcome which serves asthe reference for
computing the odds. Click within the Table to makeit the active window and then right
click to open the Table control dialog box. Click on expected odds to add the expected
oddsto thetable. Verify that the oddsfor stationary are equal to 1 which confirms that
the stationary OUTCOME category is used as the Y-reference base for computing the
odds.

We will now show how the odds, odds ratios and effects plot change when we
change the Y -reference from stationary to some other outcome.

Note that the current origin of the plot in Figure 4-11 (the intersection of the axes)
corresponds to the TRTMNT = placebo, OUTCOME = stationary reference point
(each axisis represented in the effects plot by a series of straight dashed lines). The
origin of the plot provides avisual representation of the baseline references used in
defining the odds and odds ratios. The default setting for the reference point was
established by assigning scores of '0' to the desired reference categoriesin the .arr file
(see Table 4-1 for scores).

In the current plot, the horizontal axis corresponds to the X-reference and the
vertical axisto the Y -reference. In general, each axis (reference) correspondsto a
category of avariable, the mean of the variable, or some other weighted average of the
categories. The weights assigned to each category of avariable may be customized by
specifying category weights for that variable which consists of a set of numbers
between 0 and 1 that sum to 1, one number for each category.
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Toillustrate the effect of changing the reference point, we arefirst going to use the
OUTCOME category worse in place of stationary as the outcome reference. While
changing the reference changes the perspective from which you view the effects plot
(i.e., shiftsthe axis), it does not affect Beta or the Predicted V.

To change the outcome reference choose:
Model
Category Weights
or click on the Category Weights symbol (' ) on the toolbar.

The Category Weights dialog box will appear with alist of each of the variablesand
its categories. A symbol identifying the current category weighting option islisted to
the left of the variable name. The symbol “ (k)" idendifies the kth category as the
reference. The k™" category of the variable has a[>>] next to it.



51

Beginning a GOLDMineR Analysis

Figure 4-12
Category Weights dialog box
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Select worse by highlighting it and clicking on Category or double click onworse. The
[>>] will now be next to the wor se category and “(5)” appears next to OUTCOME
since worse is the 5th OUTCOME category. Alternatively, you may accomplish the
same change to the Y-reference by double clicking on the triangular marker for worse
inthe Effects plot. Note that the oddsin the tabl e change so that the odds for wor se now
equals 1. Also note that in the Effects plot (Figure 4-13) the dashed vertical line
(representing the Y- reference) is now aligned with the wor se category marker.
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Figure 4-13
OUTCOME reference changed to Worse
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The odds of marked improvement (vs. worse) are about 8 times as high for patients
who received thetest drug than for thosereceiving the placebo. Notethat the estimates
for Beta and the predicted average score arrows are not affected by changesin the
references. The odds and odds ratios have been redefined based on the new Y-
reference.

Selecting Weighted Average References

Next, we' re going to change the Y-reference to be based on the mean (i.e., theweighted
average of the categories) using the “weighted average” option, which weights
outcome j by the observed sample proportion for that outcome.

To change the Y -reference to be based on the mean, within the category weight
dialog box, highlight the variable name OUTCOME, click on Weighted or double click
on OUTCOME. A 'W' appears next to OUTCOME. Alternatively, you may double
click on the upward pointing arrow at the bottom of the Y -view Effects plot which
serves as the mean outcome marker.
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The dashed vertical Y -reference line is now aligned with the mean outcome marker
(Figure 4-14), which isjust to the left of the slight marker. The odds and odds ratios
as displayed in the graph change accordingly. The category weights used to define the
Y -reference appear directly below the outcome labels in the Table window.

Figure 4-14

OUTCOME reference changed to Weighted

= GOLDMineR - ex4._arr

Eile Edit Settings “iew Model Plot ‘wWindow Help

& exd amr - Tablel
(Partial ¥} OUTCOME =
average warse  stationary slight  moderate matked
TRTMNT score  weights 0.06 0.33 0.29 023 010 Y-ref (cell)
test drug 1.27 0.0o0 013 1.08 1.29 1.29 0.63 [}
0.36 060 1.0 1.70 2.86 R
placeho 0.69 1.00 n.3e 1.81 1.27 076 0.22 1 0
1.00 1.00 1.00 1.00 1.00 1 R
Heref 0.38 1.81 1.27 0.76 0.2z 1 0
1 1 1 1 1 1T R
) ¥-scores -1.00 0.00 1.00 2.00 3.00 104 =l
B® exd_amr -- Plot1 [ [O]x]
Odds-Ratios Effects Plot expibetad = 1.68 TRTMKT
3.2 4
24
1.6

0.2 -

0.8 _‘//i_,f/
. 1

al miest drug
E - + placeha

‘wieighted Reference Faint

1
Fiy iy iy iy P
WOrse stationary slight maderate marked
OUTCOME Fartial v
A

The odds of marked improvement (vs. the* average” outcome) are 2.86 timesashigh
for patients who received the test drug than for those receiving the placebo.

Next, we're going to change the TRTMNT reference to be based on the mean. Since
the casesin the sample are evenly divided among the treatment and placebo groups (52
in each) use of the (weighted) mean here to define the X-referenceis equivalent to use
of the unweighted mean (asin ANOVA). (For simplification, we will now remove the
odds from the table. In the Table Control, click on Odds.)
To changethe predictor referencefor TRTMNT to be based on the mean, within the
category wieghts dialog box, highlight the variable name TRTMNT, click on
Weighted at the bottom of the box or double click on TRTMNT.
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The dashed horizontal reference line is now positioned midway between the two
treatment categories. The odds and odds ratios have been recal culated based on the

new Y -reference.

Figure 4-15

OUTCOME reference = Weighted; TRTMNT reference = Weighted
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The odds of marked improvement (vs. the“ average” outcome) are 1.69 timesas high
for patients who received the test drug than for the average patient.

Reversing Category ordering

If at any time you wish to change the order of categoriesin the effects plot or tables
(i.e., to makeit easier to read), GOLDMineR allows you to reverse the order of

categories in the effects plot or tables for either variable without changing the model
or statistics. To reverse the order of categories choose:

View

Reverse Horizontal
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