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Qverview

® ODS STATISTICAL GRAPHICS
® Enhancements to existing procedures

LOGISTIC statements

MIXED model diagnostics

GENMOD model assessment
LIFETEST & PHREG model assessment

® New procedures

ROBUSTREG

TPHREG

POWER and GLMPOWER

DISTANCE

SURVEY family of procedures

GLIMMIX (download from support.sas.com)
GLMSELECT (download from support.sas.com)



ODS Statistical Graphics (Exp.)

® Enables several SAS/STAT to create statistical
graphics as automatically as tables.

® is invoked by providing the ODS GRAPHICS statement
prior to PROC statements.

® Graphics are created by default or when graphics
options are specified within the PROC.

® graphs are enhanced with statistical information — e.g.
sample sizes and p-values.

® ODS destinations include HTML, LATEX, PRINTER,
and RTF.



SAS/STAT Procedures Supporting ODS

Graphics
ANOVA
CORRESP
GAM
GENMOD
GLIMMIX
GLM
GLMSELECT
KDE
LIFETEST

LOESS
LOGISTIC

Ml

MIXED
PHREG
PRINCOMP
PRINQUAL
REG
ROBUSTREG



ODS Statistical Graphics



For Example...

ods htmn ;
ods graphics on;

proc | ogistic data=datal;
nodel di sease/ n=age ;
gr aphi cs est prob;

run;

ods graphics off;
ods htm cl ose;




Enhancements to existing PROCs:

PROC LOGISTIC

® ODS Statistical Graphics

¢ SCORE statement

¢ STRATA statement
® Conditional logistic regression
® Handles 1:1 and 1:N matching



Enhancements to existing PROCs:
PROC MIXED

® Influence Diagnostics (Exp.)
® Residuals (Exp.)
® ODS Statistical Graphics (Exp.)



PROC MIXED: Influence Diagnostics
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PROC MIXED: Residuals (Exp.)
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Enhancements to existing PROCs:
PROC GENMOD

® Assessment of Models Based on Aggregates of
Residuals (exp.)

® ODS Statistical Graphics (exp.)
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PROC GENMOD: Cumulative Residuals
(Exp.)
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Enhancements to existing PROCs:
PROC LIFETEST

® Point-wise and Simultaneous Confidence Bands for
Survival Estimates

® Additional test between groups

® ODS Statistical Graphics (Exp.)
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PROC LIFETEST: Conf Bands & Group tests
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Enhancements to existing PROCs:
PROC PHREG

® Model Assessment (Exp.)
® Checking the functional form of a covariate
® Assessing the proportional hazards assumption

® ODS Statistical Graphics (Exp.)
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PROC PHREG:. Functional Form of
Covariates
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PROC PHREG. Proportional Hazards
Assumption



New Procedures: PROC ROBUSTREG

® Detects outliers and provide
resistant (stable) results in
the presence of outliers.

® Handles problems with
outliers In:

® the y-direction

® Xx-space

® both the y-direction and
X-space
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PROC ROBUSTREG: Cutlier Detection
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PROC ROBUSTREG: Residuals and Ht
Measures
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New Procedures: PROC TPHREG (Exp.)

® Includes most of the functionality of the PHREG
procedure with the additional benefits of the CLASS

Statement.

® Enables you to specify CONTRAST statements,
particularly useful in comparing the hazards between
the categories of a CLASS variable.



New Procedures:. PROC TPHREG (Exp.)
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New Procedures; PROC POWER and

GLMPOWER
PROC POWER

covers t tests, equivalence tests, and confidence
Intervals for means; exact binomial, chi-square,
Fisher's exact, and McNemar tests for proportions;
multiple regression and correlation; one-way ANOVA,;
and rank tests for comparing survival curves.

PROC GLMPOWER

covers Type lll tests and contrasts of fixed class
effects in univariate linear models, optionally with
covariates. The covariates can be continuous or
categorical.



24

GLMPOWER — Light Exposure and Growth

Two-way ANOVA with flower height as the response, and
light exposure, flower variety, and their interaction as effects.

Calculate the power of each effect test using a balanced
design with a total of 60 specimens (10 per treatment)

residual SD =5
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GLMPOWER — Resullts for 2-\Way ANOVA
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GLMPOWER — Analyses

® Sample Size Required for given Power
® Sample Size Required for given RANGE of Power
® Power for Specified RANGE of Sample Sizes



New Procedures: PROC DISTANCE

Computes various measures of distance, dissimilarity, or
similarity between the observations of a SAS data set.

Measures can then be used as input to the CLUSTER, MDS,
and MODECLUS procedures.

® The input data set may contain numeric or character variables,
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or both, depending on which proximity measure Is used.

\ |
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New Procedures: SURVEY Procedures

¢ SURVEYSELECT

® Selects samples using stratification, equal/unequal
selection probabillities, probabilities proportional to
size, random/systematic/sequential selection.

¢* SURVEYMEANS
¢ SURVEYREG

¢ SURVEYFREQ

¢ SURVEYLOGISTIC

® Analysis procedures for data collected under
complex designs including stratification, clustering,
equal/unequal selection probabilities.
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New Procedures: PROC GLIMMIX

The GLIMMIX procedure
fits generalized linear mixed models
IS an add-on to SAS 9.1 for (32-bit) Windows
IS avalilable by download from
support.sas.com
or
WWWw.sas.com/statistics
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Discrete Dist"s in PROC GLIMMIX

Binary

Binomial

Poisson

Negative Binomial

Geometric

Multinomial (nominal and ordinal)
+ combinations (DIST=BYOBS)
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Continuous Dist"s in PROC GLIMMIX

Beta

Normal

Lognormal

Gamma

Exponential

Inverse Gaussian

Shifted T

+ combinations (DIST=BYOBYS)



Link Functions in PROC GLIMMIX

Cumulative Complementary log-log
Cumulative logit
Cumulative log-log
Cumulative probit
Complementary log-log
Generalized logit
|dentity

Log

Logit

Log-log

Probit

Power with exponent
Power with exponent -2
Reciprocal
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Selected COV Structures in PROC GLIMMIX

Variance Components
Compound Symmetry
Unstructured

First-Order Autoregressive
Toeplitz

Spatial Power

Spatial Exponential
Spatial Gaussian
First-Order Factor Analytic
Radial Smoother
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New Procedures: PROC GLMSELECT

The GLMSELECT procedure

performs effect selection in the framework of general
linear models. A variety of model selection methods
are available, including the LASSO method of
Tibshirani (1996) and the related LAR method of Efron
et. Al (2004).

IS designed to select a model or a set of candidate
models. Further investigation of these models should
be done with existing regression procedures.

IS avalilable by download from
support.sas.com
or
WWW.Sas.com/statistics
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New Procedures: PROC GLMSELECT

The main features of PROC GLMSELECT are:
multiple effect selection methods
effect selection based on a variety of selection criteria

stopping rules based on a variety of model evaluation
criteria

leave-one-out cross validation
k-fold cross validation
different parameterizations for classification effects

specify any degree of interaction (crossed effects) and
nested effects

supports hierarchy among effects
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New Procedures: PROC GLMSELECT

can partition data into training, validation, and testing
roles

produces graphical representation of selection
process

produces output data sets containing predicted values
and residuals

produces macro variables containing selected models
supports parallel processing of BY groups

enables selection from a very large number of effects
(tens of thousands)

selection of individual levels of classification effects
multiple SCORE statements
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