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The purpose of this paper is to address some common ‘how to*
and ‘what does this maan’ users’ questions collected by the
statistics group in Technical Support. Product discussion includes
SASAML, SASANSIGHT, SAS/STAT, SAS/OR, SAS/QC,
SAS/ETS, SAS/NLAB, JMP, and base SAS software. The
amphasis is on what can ba done with the current reteases rather
than with future releases, although comments are provided where
appropriate. Undarstanding the paper requires littie or no
technical or statistical expestise. The paper shouid be particularly
useful 10 site rapresentatives who face a lot of quastions about
statistics.

The paper itself is based on our internal notes to each othar and
is not really intended 1o stand alone as any sort of documentation.
Wa ail contribute, the information is constantly updated, and we
use this information to heip resoive as many calls as possible on
initial contact.

Please note that this is not intended to be a complete dascription
of any product, procedure, or macro. It does not replace any
documentation. Instead, browse over it and use it as a reference
tool.

The best way to make use of this paper is o stors it as an ASCHl
fila on your computer somewhare, and then use your ‘find’ or
'search’ commands to ook for taxt of interast That is how we use
it, and it works well, TS-507 (see below for comments on TS-##HF)
is an ASCII version of this paper, and you may obtain it by
phoning SAS Technical Support and raquesting TS-507, or via the
Ingtitute home paga, SIBBS, or anonymous ftp.

Fraquently Asked Questions for ail of the areas in Technical
Support ars avaitable on the Technicat Support WWW page.
These are updated weekly and are searchabla. To access,
connact to:

hitptiwww.sas.com/sarvicefechsup/FAQ.htmi

Oceasionally, the answer to a question might make reference 0
TS-###. This refars 1o a Technical Support Mote or TS Nole.
Thesa are not avaliabie as a collection; however, wa do provide
them individually free of charge on an as-needed basis. Please do
not request one unless you have a specific need — that way we
can continue to provide them without charge. Most of them are
available onling, and you can access them yourself as described
below.

Other contributors to this paper include: David Schiotzhauer (who
originated the file), Eddie Routten, Liz Shaw, Duane Hayes, Phil
Gibbs, Annette Sanders, Cathy Maahs-Fladung, Donna
Woogward, Kathleen Kieman and Kevin Mayer.

STATFAQS
(STATISTICAL/MATHEMATICAL
FREQUENTLY-ASKED-QUESTIONS)

Q: How do | access the TSNotes (TSdacs) from the internet?
A: Those avaiiable online can be downloaded via fip from the
directory: techsup/downicad/technote, or from the Web in the
directory:

hitp//www.unx.sas comAechsup/downioad/technote/ Note that
some files are fiat, ASCII files, while some are postscript files that
will have 10 ba sent 1o a postscript printer to be usable.
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Q: Does SAS do baotstrapping? Jackknifing?
crossvalidation?

A: Yes. Some procadures implement these methods: MULTTEST
can use boatstrap- or permutation-resampiing 1o adjust the
p-valuss of the t-tast, Cochran-Ammilage trend test or Fisher exact
test. DISCRIM uses crossvalidation to obtain nearly unbiased
estimates of the classification arror rates in a discriminant
analysis. Also, there are macros available online to perform
jackimife and bootstrap analysis for simple random samples,
computing approximate standard errors, bias-correctad estimates,
and conficance infervals assuming a normal sampling distribution.
In ordler to use these macros, you need to know enough about the
SAS macro language 1o write simple macres yourself.

2 User can obtain via WWW by connecting to:
hitp://www.sas.com/tachsup/downioad/stat/ and geiting
jackboot.sas.

QO User can get thase files via anonymous ftp: fip fip.sas.com get
techsup/dewnioac/statfackboot.sas

O User can get via SIBBS: download jackboot.sas from STAT
area.

Q: Has sameone at SAS written a special program ta do
<ingert statistic name here>?

A: if the answer is no, you can try to find out if someone in the
user community has done so by posting your inquiry to one of
thesae newsgroups:

O sci.stat.consuit — for statistical consulting

O scl.statmath — for mathematical statistics questions

O comp.soft-sys.sas — for SAS questions
a

of 10 one of these LISTSERV mailing lists via Email (nota that
thesa may also be available as newsgroups):

O SAS-L
O STAT-L

Q: What causes "ERROR: Unable to access message
47

A: Messagas iike this can occur with ANY procedure. it means
that the procedure was unable to find its message file and
indicates an instailation problem. The message file contains the
text of Notes, Wamings and Ermror messages as well as the text of
table and coiumn headers used in the printed output.

Q: Is there a way to do a power analyis / determine the
sample size needed ?

A: The *%POWER macro will. It uses GLM's OUTSTAT data setto
compute the power of a siatistical effect test or to estimate the
sample size requised to provide a significant effect test. Since the
macro uses the QUTSTAT data set as the input data set, only
those tests that use the MSE as an error term will be computed
appropriately. It may be necessary 1o do some modifications to
the macro in the ¢ase of a REPEATED or RANDOM statement.
%POWER macro is available via anonymous ftp, SIBBS or the
Worldwide Web (WWW):

O User can obtain via WWW by connacting to:
http/fwwwi.sas.com/techsup/downicad/stav/power.sas

@ User can obtain via anonymous fip:
Q ftp fip.sas.com
O get tfechsup/downioad/stat/power.sas



O WUser can get via SIBBS: downioad power.sas from the STAT
area.
To use, sea documentation in header. Or see “%Power: A
Simple Macro for Power and Sampie Size Caiculations” by
Latour, SUGI 17, 1982, pp. 1173-1177 (TS-272).

Q: Is there a test of muitivariate normality?

A: Yes. A macro 1o test multivariate normailty is available online.
It performs Mardia’s tests based on multivariate skewness and
kurtosis. it also provides a chi-square quantile-quantile piot that
allows for visual assessment of multivariate normaiity. 1t requires
Version 6.06 or later of SAS/IML Software or Version 6.09 TS450
or later (except Version 6.10) of SAS/ETS Software. If neither is
found, only univariate normality tests can be provided (and,
optionally, the G- plot).

O User can obtain via WWW by connecting to:
http/Avww.sas.com/techsup/downioad/stat/ and getting
muitnorm.sas.

O User can get these filas via anonymous ftp: fip fip.sas.com geat
techsup/download/stat/mulinorm.sas

= User can get via SiBBS: download multnarm.sas from STAT
area. To usa, sea documentation in heager.

Q: How can | get a matrix of polychoric (or tetrachoric)
correlations?

A: The PLCORR option in PROC FREQ computes the palychoric
{or tatrachoric) correlaiion betwean two ordinal (or binary)
variables. Howsver, in one exacution it cannot compute many
such correlations and output a correlation matrix. The
POLYCHOR macro creates a SAS data set containing a
comelation matrix of polychornic comelations or a distance matrix
based on polychoric corretations. The macro is avaiiable online:

T User can oblain via WWW by connecting to: ‘
hitp/fwww.sas.comAechsup/download/stat/ and getting
polychor.sas,

O User can get these files via anonymous fip:
ftp fip.sas.com :
get techsup/download/stat/poiychor.sas

O User can get via SIBBS: downioad polychor.sas from STAT
arga. To use, see documsantaiion in header,

Q: How can | estimate parameters or test the fit or generate
vaiues from Johnson distributions?

Az The SAS/AQC sampie library programs, JOHNSYS1.SAS
through JOHNSYS7,.SAS, generate vaiues from each of the
Johnson Su, Sb and SI systems of distributions, estimate the
parameters of the distribution from the generated data, compute
tha Cpk index, and draw a high-resoiution histogram overiaid with
the fitted Johnson distribution curve. The fils JOHNSYS4.SAS
contains a SAS/IML based macro that chooses the proper system
and estimates the parameters of the distribution. Howavar, no test
of the mode! fit is done. Thesae files appear in the SAS/QC sample
library in release 6.08 or later. SAS/IML and SAS/QC are required
{PROC CAPABILITY is used).

Q: What machines and what procedures support vector
processing?
A: IBM 3080 and DEC VAX 6000 and 9000 serles machines are
capable of vector processing (muitiple processors used
simultaneously). SAS Software usas the vector processing

ilities of these machinas. See SAS Note V6-3YS.SYS-0719
and V6-SYS.SYS-3412 and TS-161.

Q: is there an interface between SAS Software and
StatXact(r)? .

A: SAS Institute provides no interface with StatXact. StatXact
[StatExaci] is a software product from Cytel Software Cerp. Thaey
have created a limited interface that allows StatXact to read SAS
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transport files. There may be additional capaniliﬁes. For
information, comact Cytel Software Com. at (617) 661-2011.

Q: How can | compute points along the curve (density, mass
or distribution) of a theoretical distribution (such as Normal
or Gamma)?

A: Beginning in 6.11, the new PDF, CDF, and LOGFPDF functians
are available to calculate points on the probability density (or
mass) function or cumuiative distribution functions and the iog of
the density for many distributions. Distributions available are the
Bemoulli, Beta, Binomial, Cauchy, Chi-square, Exponential, F,
Gamma, Geometric, Hypergeometric, Inverse Gaussian (Wald),
Laplace, Logistic, Lognormal, Negative Binomial, Normal, Parsto,
Poisson, T, Uniform, ang Weibull. Documentation is available in
TS-506.

Q: How can | get the data sets and programs from a
statistical book published by SAS Institute?

A: Following is information for onlins access to the data sets and
SAS coda from our statistical books. Access is via the WWW,
anonymous ftp, or SIBBS. For WWW, the URL and fiiename are
given. For ancnymous fip, connect to fip.sas.com, change
directory o the directory shown and download the filename
shown. For SIBBS, go o the STAT araa of tha Download menu
and download the filaname shown. in some cases, comprassed
files are also available. The filenamas of compressed files end in
2" or *.Zip". SAS System for Linear Models, 3rd Edition (56140)
WWW: hitp//ivww.sas.com/sampies/ file: AS6140 or A56140.2
fip: pub/pubtications/ fila: A56140 or AS6140.2 SIBBS: linmod.sas
or linmod.zip SAS Systom for Regrassion, 2nd Edition (56141)
WWW: hitp/Avww.sas.com/samples/ file: ASE141 or AS6141.2
fip: pub/pubiications/ file: A56141 or A56141.Z SIBBS: reg.sas or
rag.2ip Catagorical Data Analysis Using the SAS Syster (22320)
WWW: hitp/fwww.sas.com/sampies/ file: AS5320 or AS5320.2
fip: pub/publications/ file: A55320 or A55320.Z SIBBS: catdat.sas
Logistic Regression Examples Using the SAS System, Version 6,
1st Edition (55201) WWW: htip/www.sas.com/samples/ file:
A55201 or A55201.Z ftp: pubpublications/ file: A55201 or
A55201.Z SIBBS: logistex.sas Survival Analysis Using the SAS
System: A Practical Guide (55233) WWW:

http:/www sas.cormy/samples/ file: A55233 fip: pub/publications/
filo: AS5233 SIBBS: survival.sas SAS System for Statistical
Graptics, Tst Edition (56143) WWW:

http://www sas.com/techsup/downioad/stat/ program fila:
statgraf.sas or staigraf.zip data file: statgdat.sas or statgdat.zip
fip: techsup/download/stat/ program file: statgraf.sas or
statgrat.zip data file: staigdat.sas or staigdat.zip SIBBS: program
file: statgraf.sas or statgraf.zip data file: statgdat.sas or
statgdat.zip SAS Systam for Ferecasting Time Serigs, 1988
Editionn WWW: hitp/iwww.sas.comtechsup/download/stat/ file:
forecast.sas or foracast.zip ftp: techsup/downioad/stay/ file:
forecast.sas or forecast.zip SIBBS: forecast.sas or forecast.zip

ADX MACROS (QC)

1st available: 6.03. doc.: SAS/QC Software, Usage & Reference,
Version 6, 1st Ed., Volumes 1 and 2

Q: The Reference Guide doesn’t show exampies. Are there
any?

A: The oid QC Guide (SAS/QC Software, Referencs, Version 6,
1st Ed.) doesn't show exampies. However, the new QC Guide
(SAS/QC Softwars, Usage & Referencs, Version &, 1st Ed.,
Volumas 1 and 2) does. Also, examples of all QC procedures are
in Technical Report P-188.



ADX MENU SYSTEM {QC)

15t avaitable: §.03 (ne doc.) Diiferent interface starting 6.06 (Goc.:
ADX Menu System for Design of Experiments)

Q: Where is the documentation?
A: Tha book, ‘ADX Manu System for Design of Expariments”, is
avaiiable from SAS Institlute Book Sales.

Q: What is required?

A: SAS/QC and SAS/STAT are raquired. It SAS/GRAPH is
avaiiable, you will be able to produce hi-resolution graphs. If
SAS/FSP is available, you will be able to add rasponse
information from within ADX. Otherwise, you will nead 1o write and
submit a smail DATA step program to add response data.
Consequently, SAS/FSP is highly desirable.

QG: if | already have a design, how can | import it for anaiysis?
A: If tha dasign is one of the types that ADX can create, then you
¢an import it by clicking on File: New design: Add existing data set
and filling in the resuiting window.

Q: Can | dispiay the aliasing structure of the design?

A: Yes. How you do this depends on whether you have saved the
design or not. If you are creating a design, then you can see the
aliasing structura by clicking on Examine: Paramsters: Examine
Aliasing in NOPROMPT mode (click NOPROMPT button if you
are using tha prompting windows). This is described on page 28
of the ADX menu system book. if you have already saved the
design "and* anterad response data, then in NOPROMPT mode,
click on the MODEL button to display the “Change Model® window
and click on *Second order®. Click on File: End to close the
‘Change Mode!” window. Now enter PROMPT mode by cficking
on Heip: Prompt and then click on Examine Effect Estimates. This
shows any allasing involving main effects and 2-way interactions.
Note that the response data are not used, but it must exist.
Consequantly, random data will do. You don't need ADX to gat
the afiasing structure of a design. Simply run it through REG using
anything as response data, If some of the effects listed in the
model are afiased, REG prints a note that the modet is not full
rank and prints the linear dependancies it finds. This report is the
aliasing structure, Note that REG cannot tell you if 2 3-way
interaction is aliased with a main effect uniass both the main
aifect and the 3-way interaction are in the model. So, he sure to
list ai) sffects of intarest in he modal. Since AEG does not accept
MODEL terms ilke A®B, it is easier 10 use GLM with the
undocumented option, ALIASING, along with the E option on the
MODEL statament. For instanca, if you have a 5-factor design
and you want the aliasing structura showing up to 3-way
interactions, use tha foltowing code:

proc glm;
model y=x1|x2|x3|xd|x5@3 / aliasing e; run;

PROC ANOVA (STAT)

Q: Is there a way to test for homogeneity of variances?

A: Yes. In 6.11 maintenance, the MEANS statement in ANOVA
and GLM includas options for tasting homogenaity of variances
for one-way ANQVA modeis and will parform Waich's test for
differences between group means when tha group variances ara
not assumed t¢ be equal. The Bartlett, Brown-Forsythe, Levena,
and O'Brien tests are provided. Example:

PROC GLM; CLASS TRT; MODEL Y=TRT:
MEANS TRT/HOVTEST=LEVENE WELCH;

Prior 0 6.11 maintenance, the %HOMOVAR macro performs the
O’Brien, Brown-Forystha, Levine, Barllett, and Welch Anova
F-tasts for homogeneity of variance in one-way ANOVA seattings.
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The macro raquires base SAS and STAT (V6.06 or iater). itis
available via anonymous ftp, SIBBS or the Worldwide Web
(WWW):

G User can cbtain via WWW by connecting to: :
httpu//www.sas.com/techsup/downioad/stat/ and getting
homovar.sas.

O User can oblain via anonymous itp: itp ftp.sas.com get
techsup/downioad/stathomovar.sas

O Usar can get via SIBBS: download homovar.sas from the
STAT area.

To use, see documentation in header or see SUGI17 (1992} pp.
1178-1182.

Q: How can | get muitiple comparisons on interaction
means?

A: See TS-282, ‘Strategies for Parfroming Multipls Comparisons
on Means” by Kendall, SUGH 18, 1993, pp 1283-1289,

PROC ARIMA (ETS)

Q: Is there any additional documentation?

A: The SAS/ETS Software: Applications Guide 1 provides
exampies of fitting univariate Box~Jenkins models in PROC
ARIMA. Examples of estimating and forecasting transfer function
and intervention modeis are aiso included. For a more theoretical
reference, ses the SAS System for Forecasting Time Series.

Q: What do | need to do i | get the Warning: More vajues of
input variable are needed? "

A: You get this message when you are forecasting either a
regrassion moda! or a transfer functionintervention model and
you do not supply future values of your input variable(s) for your
LEAD= observations. You can supply future valuas by either
concatenating them to the bottom of your DATA= data set, or by
fitting a modei to your input series with IDENTIFY and ESTIMATE
statements. Note that for intervention modals (i.e. models with 0,1
dummy variables), you must supply vaiues for your dummy
variables in the DATA= data set.

Q: Is there a way to output the parameter estimates to an
output data set?

A: As of release §.07.03, there are two ESTIMATE statement
options that allow you to output the parameter estimates. They
contain the same information, howavar, the data sets are
structured differently, so you can chose the one most appropriate
for your application needs. The options are OUTEST= and
QUTMODEL= . These ars documented in either the second
edition of the SAS/ETS Usar's Guide or in Technical Report
P-231.

Q: Is there a way to output the statistics of fit to an output
data set?

A: As of release 6.07.03, the OUTSTAT= option on the
ESTIMATE siatement allows you to output the statistics of fit such
as AIC, SBC, SSE, and tha log likelihood. This is documented in
gither the second adifion of the SAS/ETS User's Guide orin
Technical Report P-231.

PROC AUTOREG (ETS)

Q: Can [ fit ARCH or GARCH modals?

A: As of release 6.08, the AUTOREG procedure may be used to
fit the following variations of GARCH models: generalized ARCH
{GARCH), integrated GARCH (IGARCH), expanentiai GARCH
(EGARCH) and GARCH-in-mean (GARCH-M). This functionality
is documented in the second edition of the SAS/ETS User's
Guide.



Q: For GARCH models, what distributions are supported for
the error term?

A: Currently, only the standard Normal distribution is supported,
however, we are planning 1o suppost other distributions such as
Student’s t in a future release {most lkely 6.11). (Suggestions for
altemative distributions ara welcome.)

Q: is it posgibie to fit a Cochrane-Orcutt model?

A: No. The Cochrane-Orcutt method is similar to the defauit
Yuie-Walker method for first-order autccorreiation, excapt that the
Yule-Waiker method retains information from the first cbservation.
To fit this model, specify the NLAG=1 option on the MODEL
statement.

PROC CALIS (STAT)

Q: is muitigroup analysis supported?
A: No. it is pianneg for V7.

PROC CANDISC (STAT)

Q: Which variables are most important (are best
discriminators)?

A: CANDISC {or DISCRIM with tha CANGNICAL option) can tell
you how important each variable is via the structure coefficients.
The structura coefficients are just the cormelations between the
original variables and the canonical variables (what some people
cail ‘loadings’}. The discriminant function coefficients from
DISCRIM are NOT the baest way to determine variable importance
since correlation among the variables can make their
interpretation in that way misieading.

PROC CAPABILITY (QC)

doc: SAS/QC Software, Uisage & Refarence, Version 6, ist Ed.,
Voilumes 1 and 2

Q: The Reference Guide doesn’t show examples. Are there

any?

A: The old QC Guide (SAS/QC Software, Reaference, Version 6,
1st Ed)) doasn't show examples. However, the new QC Guide
{SASAQC Software, Usage & Raference, Version 6, 1st Ed.,
Volumes 1 and 2) does. Also, examples of all QC procedures are
in Tachnical Report P-1838.

Q: Is there any additional documentation?

A: Yes. TS-291: “Process Capability Analysis Using SAS/QC
Software, Release 6.08" (the orange booklet) contains
documentation for new 6.08 features inciuding the INSET and
COMPHISTOGRAM statements.

Q: Can | cveriay more than one curve from the same family of
distributions onto a histogram?

A: No, not in PROC CAPABILITY. You can use PROC GREPLAY
1% replay muitiple piots on top of each other. Or you can use
SASANSIGHT to overlay muitiple curves.

Q: Can 1 test for Uniform distribution?

A: Yes. The Uniform distribution is a special case of the Befa
distribution when aipha=beta=1. Use the options A=1 and B=1
with the BETA distribution option o test for uniformity. Use the
THETA= and SIGMA= options o establish the jower and upper
limits of support. Set THETA= to the lower limit. Set SIGMA= to
the range between the upper and lower limits. For instance, to test
that the input data are cistributed U(10,25), use the option:
BETA{A=1 B=1 THETA=10 SIGMA=15)
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PROC CATMOD (STAT)

N: Additional documentation from SAS instilvie: ‘Calegorical Data
Analysis Using the SAS Systenr discusses the CATMOD,
LOGISTIC and FREQ procedures at length and is available from
Book Sales. Also, the Categorical Data Analysis course notes are
available from Book Sales. These notes were not designed to be
usad by themselves, but they are done pretty well and may be
usetul on their own.

N: Recommanded referances: Agresti (1990) ‘Categorical Data
Analysis®, published by Wiley is provides a very good survey and
tatks about SAS some. Freeman (1987}, “Applied Categorical
Data Anaiysis” is also very good and perhaps a bit lower-leval
than Agresti. He aiso shows some SAS code. There are several
Saga publications that might be instructional.

N: Out of memory or taking a lot o tima: As the numbar ot
paramaetars in the modai increases, so does the amount of
memory and time needed. The number of parameters in the
modai is a function of the number of variables and the number of
levels in each variable. Generally, CATMOD is not intended to
handle ANY variabies with many levels.

Q: Backward parameter estimate signs — why? How can 1 fix
in?

A: CATMOD modeis the probability of the LOWER response
level. For example, if no RESPONSE statement is specified, fora
binary responsa, Y, with levels 0 and 1, CATMOD models a
quantity (called a logit) that increases and decreases with
Pr(v=0). This causes the parameter estimaie signs to be reversed
from modeling Pr(Y=1). If vou want o madel Pr(Y=1), then do
this:

PROC SORT; BY DESCENDING Y:
PROC CATMOD ORDER=DATA ....

Q: Which Parameter estimate goes with which independent
var level? Why aren’t there as many parms as lavels of my
indepandent var?

A; See Exampie 1 in PROC CATMOD. Variably level ordering is
given by the default POPULATION PROFILE section or by the
ONEWAY option (both shown on page 478), Parameters are on
top of page 481. Parameter 2 is the effect of the first level of TRT
(a), parm 3 is the effect of the 2nd level of TRT (b), pam 4 is the
gifect of the 3rd ievel of TRT (c). Notice that there is no parm for
the last level of TRT (d). That is because of the sum-to-zerc
constraint of the model. The effect of the last level is constrained
to be the negativa of the sum of the cther parameters

{~(parm1+pam?2+parma3)).

Q: Infinite parameters or redundant effects message — What
do i do?

A: These happen when soma parameters of the model are
detected to be infinite {(see middle of page 470 in Vol. 1).
Parameiers can become infinite when there are mara parameters
in the mode! than the data can support or when some variable(s)
perfectly predict the response. infinite parms commonly happen.
whan thare are zeros in the table that CATMOD analyzes. To see
this table, use the FREQ option on the MODEL statement. By
reducing the number of effecis on the MODEL statement and/or
the number of leveis par variable {both of which will reducs the
number aof parametars in tha mode), you reduce the size of the
table and remove thaese 2eros. Looking at the tabie should help
you find the least disruptive way {0 remove the most zeros. If any
variable on the MODEL statement has many levels (variables in
the DIRECT statement, if used, are likely candidates here), try
categorizing it 1o reduce its number of levels.



Q: What does this error message mean and what can { do to
fix it: The response functions are linsarly dependent since
the number of functions per population, x, Is greater than or
equal to the number of response levels, y, in population z
(where x, y and z are integers).

A: This means the data are too sparsa for the modet specified.
One way fo fix this is to decrease the number of populations. The
number of populations is a function of the number of independent
variables appearing on the MODEL statement AND the number of
distinct values appearing in sach of these variables. The number
of populations can be decreased by sither dropping indepsndent
variables or merging {also called “collapsing”) distinct vaiues of
one or more independent variables. The obvicus place to start is
to collapse the values of the variable with the most values. Using
the FREQ option on the MODEL staternemt will print the
undertying 2-way tabte that CATMOD is trying to analyzs. Each
row is & population and each column is a response level. This
problem occurs because of oo many zeros appearing in the fable.
The distribution of zeros in the FREQ tabie shouid suggest the
best way 1o coliapse or drop variables. Note that another way to
reduce the number of Zeros in the iabls would be 10 reduce the
number of columns by collapsing the responsa variable values.

PROC CLUSTER (STAT)

Q: How can | tell how many clusters are in my data set?

A: Tha best place fo look for irformation regarding the number of
clusters is in the *Intreduction to Clustering Proceduras” chapter in
the SAS/STAT User's Guide, Fourth Edition. See aiso the papers
by Milligan & Cooper, and Cooper & Milligan referenced there,
You can examine several statistics in the printed output to
determine the number of clusters if you specify the options
PSEUDO and CCC. To interpret the

O pseudo T statistic: start at the top of the printed output, and
look for the first ‘relatively’ large value, then move back up one
cluster.

O pseudo F: look for a 'relatively’ largs vaius.

t1 CCC: values greater than 2 or 3 indicate good clusters, values
batween 0 and 2 indicate potential clusters {but shouid be
taken with caution), large negative values may indicate
outliers.

O R-Sguare: look for a vaiue that explains as much variance as
you think appropriate. Milligan and Cooper demonstrated that
changes in the R-Square are not very useful for estimating the
number of ciusters, but it may be useful if you are interasted
solely in data reduction.

Q: How can | tell which observationg go In which cluster?

A: First un PROC CLUSTER and create an outtrees data set.
Once you have decided how many clusters you want, run PROC
THEE on the outiree= data set, specify N= the number of ciusters,
and OUT= the name of a data set to create. The created data set
will have a new variable named CLUSTER, the values of which
indicate the cluster member for each observation.

Q: Can i cluster binary data?

A: PROC CLUSTER thinks that all raw data are continuous. if you
want 1o cluster binary data, create a distance matrix {you may be
able to use the %DISTANCE macro to do this) as you think it
shouid be defined, and then uss this as input o PROC
CLUSTER. PROC FASTCLUS will not accept distanca data.

Q: How many cbsarvations can | cluster?

A: PROC CLUSTER is not practical for very large data sets. See
Example 3 in PROC CLUSTER — about half way through the
axampie it shows haw to form preliminary clusters with
FASTCLUS, cluster these preliminary clusters with CLUSTER,
and then reassign the original cbservations. How B81G a data set
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has o be before it is considerad BIG depends on how much
memory your machine has, how long you are willing to wait, and
how much money you are willing to spend on CPU.

Q: I've already clustered one set of data and | want to take a
new data set and put the observations in the same clusters.
How do 1do this?

A: There are two ways. One uses FASTCLUS; the other uses
DISCRIM.

FASTCLUS:
First, compute the means from each of your current clusters to
use as a SEED= data set in PROC FASTCLUS. Then run
FASTCLUS with DATA= your new data set, SEED= the data
set of means from your current clusters, MAXITER=0,
REPLACE=NONE, and MAXC= the number of ciusters you
have. Be sure to use 2 VAR statement listing the same
variables as you usaed in PROC CLUSTER.

DISCRIM:
Use your data set of cluster-identfied observations as the
DATA= data set and vour data set of new observations as the
TESTDATA= data set. List the cluster-identifying vaniable on
the CLASS statament. Use the same VAR statement as you
usad in CLUSTER. See exampie § in the DISCRIM chapter.

PROC CORRESP {STAT)

Q: How to fix the error message: *DIMENS=2 is too larga for
an R by C contingency table” (for some integers R and C)?
A: Specify DiM=1 on the PROC CORRESP statement. The
default value of 2 is foo large when thare are only 2 rows or
columns. See the DIM= option documentation.

Q: Do we do detrended correspondence analysis?
A: No.

Q: The documentation mentions the importance of equal axis
scales (so that one inch on the vertical axis covers the same
data range as one inch on the horizantal axis). How can this
be done? Is there semething 1o make creating
correspondence plots easy?

A: Yes. %EQUATE is a simple macro that illustratas how to
equate axes. %PLOTIT is a complex macro that creates plots of
labeled points typically used to display the results of
cofrespondence analysis, principal companents analysis,
muttidimensional scaling and preference mapping. it equates axes
in the process of making such plots. %EQUATE raquires
SAS/IGRAPH. %PLOTIT can produce gither printer plots or hi-res
plots with SAS/GRAPH. There are two versiong of %PLOTIT: one
for release 6.08 and an enhanced one for 6.10 and later.
%EQUATE and %PLOTIT are both available via anonymous ftp,
SIiBBS or the Web:

3 User can obtain from 8.08 (or later) STAT sample iibrary,
members equate.sas (for %EQUATE) or crspplot.sas (for
%PLOTIT).

O User can obtain via WWW by connecting to:
htip/iwww.sas.com/Aiechsup/download/stat/ and getting
equate.sas (for %EQUATE), crsp608.sas or crspplot.sas (for
6.08 and 6.10 and later versions of %PLOTIT, respectively).

O User can get these files via anonymous ftp:
itp ftip.sas.com
gst techsup/downioad/stat/equate.sas
get techsup/download/stat/crspé0B.sas
get techsup/download/stat/crsppiot.sas

O User can get via SIBBS: download equats.sas, crsp608.sas or
crspplot.sas from the STAT area.



To use, see documentation in header. For %PLOTIT, send
TS-259 which discusses and illustrates its use, or equivatentty,
refer tr 4Q84 Observations, pg 23.

PROC CUSUM (QC)

doc: SAS/QC Software, (Usage & Reference, Version 6, 1st £d.,
Volumes 71 and 2

Q: The Reference Guide doesn't show examples. Are there

any?

A: The old QC Guide (SAS/QC Sofiware, Refaerencs, Version 8,
15t £d.) doesn't show examples. However, the new QC Guids
(SASAQC Softwara, Usage & Raferencs, Version 6, 1st Ed.,
Volumes 1 and 2) doaes. Also, examples of all QC procedures ara
in Technical Report P-188.

PROC DISCRIM (STAT)

Q: How do | display or output the discriminant function
coefiicients, (linear or quadratic)?

A: it METHOD=NORMAL and POOL=YES (the default, resulting
in linear functions} or POOL=NQ (resuiting in quadratic functions),
the coefficients are stored in the QUTSTAT= data set. Also, when
the functions are linear, there is a page of printed output labsiad
"Linear Discriminant Function’ (ke Vol 1 of SAS/STAT. page 762,
bottom). Whan METHOD=NPAR, no functions are used and
therefore they cannot be displayed or output. With
METHOD=NPAR, an cbservation is classified by determining the
graup for which it has the maximum density (if using R=) or the
largest number of the nearest neighbors (if K= is used). See pp
682-3 of Vol 1 SAS/STAT.

Q: Why are there more discrimant functions than | expected?
A: Paople often expect that when they have 2 groups (classes)
they should get 1 funcion. For classification purposas, this gets
vary cumbarsoma when there are »2 classes. Therefora,
DISCRIM ALWAYS creatas as many functions as classes.
However, if they insist on getting only 1 function for 2 classes, try
CANDISC. !t will giva one fawer function than classes, but the
functions cannct be seasily used for classification.

Q: How do | classify observations?

A: Givan the discriminant functions, all you do is take the dot
praduct of the obssrvation with each of the functions. Whichever
group’s function gives the largest result is the group into which the
observations is classified. But the user does not have to do this
timself uniass he doesn’'t want to use SAS. PROC DISCRIM
Example 5 on pages 760-761 (exampie 2, page 330 in V5 book)
shows how 10 uss the TESTDATA= option ¢ let the procedure do
the work. The generai methed is also discussed on page 698.

Q: But why do | ciassify according to the LARGEST value?
Aren’t the dot product values the distances of the
observations to the group moans?

A: No. The dot product vaiues are just scores. They are related to
the distances, but are different, partly, by a factor ot -2. As a
result, maximizing these scores minimizes the distances,

Q: Which variables are most important (are best
discriminators)?

A: Use STEPDISC to help select the bast discriminating

variables. Once a sat of variables is selected, CANDISC (or
DISCRIM with the CANONICAL, option) can teil you how important
each variable is via the structure coefficients. The disCtiminant
function cosfficients from DISCRIM are NOT the best way to
determine variable importance since correlation among the
variables can make their interpretfation in that way misleading.
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Q: Can | use categorical variables?

A: The nommat theery method (METHOQD=NORMAL,, tha defautt)
assumes multivariate normality. Using categorical variabies
vioiates this assumption rather strongly. Logistic modeling is a
better, and simpler approach. Uise PROC LOGISTIC for a 2-group
situation er PROC CATMOD for more than 2 groups. If data
sparsity causes problems with CATMOD or LOGISTIC, or it
discriminant analysis is required, try the nonparametric methods
available with METHOD=NPAR. Then use sither K= for the
k-nearest neighbor method, or R= for the kerne! censity method.

DISTANCE macro

There are currently three versions of %DISTANCE magcro:
DISTANCE.SAS: 6.09 and 8.10 SAS/STAT sampla libraries; doc:
intemal DISTNEW.SAS: 6.11 SAS/STAT sample library; doc:
internal TS-404 DIST&11.SAS: available by download; doc:
internal & TS-404

The DISTANCE macros found in DISTNEW.SAS and
DISTE11.8AS are newer and recommended. Basic syntax
information Is in the header, but not enough 1o really take
advaniage of the macro. The additonal documentation (TS-404)
must be sent by maii or retrieved via SIBBS or FTP and printed on
a postscript printer.

Q: What does the macro do?

A: The macro computes various measures of distance,
cissimilarity, or similarity between the observations (rows) cfa
SAS data set. These proximity measures are storad as a lowar
triangular {of sguare, cplionally with DISTNEW.SAS and
DIST611.SAS) matrix in an output data set that can then be used
as input to the CLUSTER, MDS, or MODECLUS procadures. The
input data set may contain numeric or character variables or both,
depending on which proximity measurs is used.

Q: What does it require?

A: The XMACRO set of macros and base SAS are requirad,
unless the STD=AGK{p) or STD=L.(p} cptians are used, in which
case SAS/STAT is needed. If you want 10 standardize variables
(STD= option), or replace missing values (MISSING=,
OPTIONS=REPLACE or OPTIONS=REPONLY), then the
STDIZE macre is neaded too,

Q: How do | get it?

A: DISTE11.8AS is newest and prefarrad. it is documented in the
file DISTE11.P8 which requires a postscript printer or viewar.
Qlder versions appear in the 6,09, 6.10 and 6.11 SAS/STAT
sampie libraries called CISTANCE.SAS or DISTNEW.SAS. The
XMACRO.EAS fila is required to run the version in the 6.10 and
6.11 sample libraries.

O User can get from 6.17 (or later) STAT sampie library,
members dist611.sas and xmacr.sas (cptionally sidize.sas).

0O User can obtain via WWW by connecting to:
hitp://www.sas.com/techsup/download/stat/ and getting
disté11.ps, disté11.s2s and xmacro.sas (optionally stdize.sas)

O User can get these files via anonymous ftp:
fip fip.sas.com
get techsup/downioad/stat/dists11.ps
get techsup/downicad/stat/disté11.sas
get techsup/download/stat/xmacro.sas
(and optionally, if want to standardize variablas):
get techsup/downioad/stat/stdize.sas
O User can get via SIBBS: download disté11.ps, disté11.sas and
Xmacro.sas (optionally stdize.sas) from the STAT area.

To use %DISTANCE, see the header for basic synax or the
documentation in the postscript file, disté11.ps. Or sea TS-404.



PROC EXPAND (ETS)

Q: | need to compute a moving average of a variable in my
SAS data set, s there an easy way to do this?

A: Yes. In Release 6.08 of the SAS System, PROC EXPAND in
the SAS/ETS produet can be used to make a variety of data
fransformations, These transformations include: leads, lags,
weighted and unwaighted maving avarages, moving sums anxi
cumisdative sums, to name a few. For the compiata list of available
transformations, see pages 411-412 of the second edition of the
SAS/ETS User's Guide. The following exampie llustrates how to
compute a centered, S-tarm moving average of a variable X, The
resulting moving average is stored as variable MA_X in the OUT=
data set. Variable X is also copied 1o the CUT= data set.

proc expand cut=ma method=ncne:;
convert x = ma_x / transform=(movave 5);
run;

If you do not have access to the SAS/ETS product, you can
compute 2 moving average in the DATA step. A program in the
SAS Sample Library called MAVERAGE illustrates one possible
method of doing this in the DATA step. An alternative method is
described in the publication, SAS Language and Procedures,
Usage 2, Version 6, First Edition, on pages 223-227. Neither of
these metheds are as efficient or straightforward as the one
described above using PROC EXPAND.

PROC FACTEX (QC)

doc: SAS/AQC Software, Usage & Referencs, Version §, 1st Ed.,
Volumes 1 and 2

Q: The Reference Guide doesn't show examples. Are there
any?

A: The old QC Guide (SAS/QC Softwarse, Refarence, Version 6,
1st E¢)) doesn’t show examples, However, the new QC Guids
(SAS/QC Softwara, Usage & Raferance, Version 6, 1st Ed.,
Votumas 1 and 2) doas. Also, examples of all QC procedures are
in Technical Report P-188,

Q: How can | completeiy randomize the output plan?

A: Use the RANDOMIZE option on the CUTPUT statement.
Howaver, if you are also using either the DESIGNREP= or
PQINTREP= options, then RANDOMIZE won't do il. After you
output the plan, acdd a random variable and then sort onit, like
this: data ouiplan; set outplan; random=ranuni(123); run; proc
sort; by random; rum;

Q: FACTEX didn't find the “best” (In terms of resolution or
aberration). Why not and how can | get it to find the “best”
design?

A: Seg SAS Note VB-FACTEX-A850.

PROC FACTOR (STAT)

Q: Is there a good “how to” reference for factor analysis in
general?

A: See “The Application and Misapplication of Factor Analysis in
Marketing Rasearch” by David W. Stewart from the Joumnal of
Marketing Research Vol. 18 (February 1981), pp 51-82, This is an
sxcellent article explaining when to use factor analysis as well as
when NOT to use factor analysis, rotations, assumptions, and
imterpretations, The article is very useful and not difficuit to read.
Sae also the book ‘A Stap-By-Step Approach to Using the SAS
System for Factor analysis and Struciural Equation Modeling” by
Larry Hatcher, available from SAS institute Book Sales.

Q: How are the standardized scoring coefficents computed
and how are they used?

355

A: These are simply standardized regression coefficients for
predicting the factors from the variables, and the computation is
just the usuai formula for computing standardized regression
coafficiants from correlation matrices. The standardized scoring
cosfficents are computed by muitiplying the inverse of the variable
correlation matrix (even if the COV option is used) by the structure
matrix if 2 non-orthogonal rotatlon is specified, or aise by the
pattemn matrix. PROC FACTOR wiil do all of this automaticaily if
you specify the OUT= and N= options on the PROC statement.
Unstandardized scoring cosfficiants are not available with PROC
FACTOR.

Q: How are the estimated factor scores in the OUT= data set
computed? How can | compute them myseif, or on a second
data get?

A: For avery observation used in the anatysis, PROC FACTOR
will muitiply the standardized data vector by the standardized
scoring coefficients. If you want 1o do any of this manually, or
score a new data set based on the original factors, then just use
PROC SCORE DATA= the new data set, SCORE= the OUTSTAT
data set from FACTOR, type="SCORE', and OUT= a data setic
contain the estimated factor scores. Be sure to use a VAR
stalemnert if appropriate.

Q: Can | do a Q-mode factor analysis?

Az Ali you have to do for a Q mode principal compenent analysis
is to ranspose the data set. If any standardization is required fo
make the variables comparable, it shouid be done with PROC
STANDARD before transposing, and you may want to use the
COV and/or NOINT options in FACTCR/PRINCOMP depending
on the purpose of the analysis.

PROC FASTCLUS (STAT)

Q: is it possible to weight the variables?

A: Yes. Actually, this happens implicitly since variables with larger
variances have larger etfects on the clusters (see pg 832). So, o
maka the variables have equal effects, standardize them so that
they have the sama variance. To weight them differentially,
standardize them so that their variances reflect the weighting that
you want. Use PROC STAMDARD with the S= opfien to dothis.

FORECASTING MENU SYSTEM (ETS)

1st available: exp'tal: 6.07.03. production 6.11 TS020. doc.:
SAS/ETS Software: Time Senes Forecasting System, Version 6,
1st Edition ™™ New interface starting with 6.10 "™

Q: {6.07-6.09) How do | start it up?

A: 1) Under Assist, select Planning tools, then Forecasting, or 2)
type FORECAST on the command line, or 3) via pmenus:
Giobals-»invoke Application-»Foracasting

Q: (6.07-5.09) Where is it documented?

A: Bocause it is experimental software, it is currently
undocumented. A copy of the preliminary documentation is
available upon request through Technical Support.

Q: (6.07-6.09) Why do | get the message, NOTE: Check D
variable, when 1 try to specify my input data set?
A: it couid be due to several possible reasons:

1. the 1D variable is not a SAS date varable.

2. there are multiple occurrencas of the same ID vaiue on the
data set. (This could happen if you are attampting to do
BY-group processing. BY-group procassing is not supported at
this time.)

3. the 1D variable, which is a SAS date varable, does not have a
format associated with it.



Naote: this list is not exhaustive, but it contains the most commonly
reported problems thal trigger this message.

PROC FREQ (BASE/STAT)

N: Additional decumentation from SAS Institute *Categorical Data
Analysis Using the SAS Sysiem" discusses the FREQ, CATMOD
and LOGISTIC procedures at length and is available from Book
Sales.

Q: How do | input cell counts Instead of raw data?

A: Usa the WEIGHT statement to spacify a variable containing
cell counts. See any of the exampies at the end of the FREQ
chapter in the SAS/STAT quide.

Q: How can | get a confidence intarval for p=Pr(success) ina
single binomial sampie?

A: Approximate, large-sample confidence intervals and an exact
confidence interval for p are computed by EXACTPCLSAS,
available via SIBBS, anonymous fip or WWW:

O User can obtaln via WWW by connecting to:
httpz//wrwrw.sas.com/techsup/towntoad/stat/ and getting
exactpci.sas

a User can get it via anonymaous fip:
itp ftp.sas.com get
techsup/download/stat/exactpcl.sas

O User can get it via SIBBS: download file exactpci.sas from
STAT area.

Q: How do 1 test the equality of proportions from two
independent samples? (for dependent samples, see below)
A: The pearscn chi-square test, available using the CHISQ option
on the TABLES statement of PROC FREQ will do this. For
exampie, say you want to compare the proportions of males and
famales responding YES to a question and the proportions are;
MALE 30 out of 100; FEMALE 40 out of 100. Arrange the data as
a 2x2 table:

YES NO
MALE 30 70 100
FEMALE 40 80 100

and run in FREQ by ertering these cait counts (using WEIGHT
statement as expiained above). Note that the Pearson testis a
test of independence of the row and column variables (gender
and responsa hers). But this hypothesis can be shown to be
equivalent to the nypothesis of equality of proportions. Also nole
that the same thing can be done if you have more than two
proportions from independant samples.

Q: How do | compute the power or sample size for a test of
two independent proportions, or jor the Pearson or
Likelihood Ratio Chi-square statistics printed by FREQ?

A: Agrasti ("Categorical Data Analysis®, Wiley, 1980, pg 239-243)
shows how to compute approximate power for a test of tiwo
independent proportions, and mora generally for the Pearson and
Liketinood Ratio statistics. This information can be used before
gata collection to selact a sample size that yields sufficiently low
type | and type il error rates or after data collection and analysis
to 1ell you what the power was for the test. Three programs are
available:

Q POWER2X2.5AS computes power of a test comparing
proportions in two independent, equal-size samples for a
range of total sample sizes

0 PWR2X2UN.SAS computaes power of a test comparing two
indapendent proportions for given, possibly unequal, sample

sizes .
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O PQWERRXC.SAS contains a macro that compuies power of
FREQ's Pearson and Likelihood Ratio chi-square tests for a
range of total-table sample sizes.

The programs are availabie via SIBBS, ancnymous fip or WWW:

0 User can obtain via WWW by connecting to:
hitp://www.sas.com/techsup/downioad/stat’ and getting
pawer2:2.sas, pwiZx2un.sas or powerrxc.sas

O User can gat via anonymous fip:
ftp ftp.sas.com
get techsup/downioad/stat/powerd2.sas
get techsup/downioad/stat/pwrx2un.sas
get tachsup/downioad/siat/powerxc.sas

O User can get via SIBBS: download flie(s) power2x2.sas,
pwrx2un.sas or poweiTxc.sas from STAT area.

Q: How do | 1ast the equality of proportions from
DEPENDENT samples?
A: Two common situations are:

1. Each subjact is asked several yesno questions and the only
data avaiiabte are the proportions responding yes. (If the ceall
counts of the entire 2x2x. . . X2 table are available, Cochran’s
Q can be done as described elsewhers in this fila.)

2. Each subject is categorized into one level of a multileve!
variable and you want to compare the proportions in each
level. (To test the hypothesis that the proportions are atl squal,
or take on values that you specify, search on ‘goodness of fit’
in this fila.)

‘The article by Berry angt Hurtado in Observations, 3094 (Vol. 3,
No. 4) presents SASAML pregrams that give confidence intervals
for the difference in dependent proportions.

Q: How do | get a chi-square tast on a one-way (1xC or Rx1)
table? or... How do | compute a goodness of fit test for
given expected counts?

A: FREQ does not do any tests on one-way tables. To test that
the cell frequencies in a ong-way table are equal or follow some
distribution that can be specified, see TS-176, Itis a paper on how
to compute the goodness of fit chi-square test. it shows several
ways of doing this. Also, PEARSON.SAS in the SAS/STAT
sample library will give chi-square tasts of equal cell frequencies.

Q: How do | compute agreement statistics such as
McNemar's test, Cochran’s Q or kappa statistics?

A: In 8.10 or later, the AGAEE option on the TABLES statement
computes all of these statistics. In eardlier releases, page 129 of
the STAT Guide shows how to compute McNemar's test for
matchad pairs data using the CMH option. Tha same data
amrangement is neaded to get Cochran’s Q which is appropriate
when there are more than two in a matched set (or more than two
repeailed measuremants). The only differenca is that the row
variable (the middle variable on the TABLES statement) wili have
more than two levels and you should use the CMH2 option
instead of CMH1. The second CMH statistic (labeled 'Row Means
Scorgs Differ) is Cochran's Q. Bafore 6.10, kappa (and weighted
kappa) statistics can be computad with CATMOD, burt it is not at
ail easy. A complex RESPONSE statement must be written for
sach situation. A SUGH paper (in 1987 proceedings, page 1149,
Robern Terry is author) discusses how this is done. The paper is
also TS-118.

Q: How dbo | interpret Kappa (from the AGREE optlon)?

A: Kappa measuras the strength of agreement of the row and
column varables, which typically reprasant the same categorical
rating variable as applied by two raters to a set of subjects or
itams. When thera is partect agreament, all call counts off the
diagonal are zero and Kappa is one. Kappa is zero when there is



no more agresment than wouid be expected under independence
at the row and column variables, Landis and Koch (Biometrics,
1977} give this interpretation of the range of kappa; <=0 Poor; 0-2
Slight; .2-.4 Fair; .4-.8 Moderate; .6-.8 Substantial; .8-1 Almost
perfect

Q: How do | do “multiple comparisens” or tests on subtables
if | get a signficant Pearson chi-square?

A: There are no ‘muitiple comparnson” methods per se. Howaver,
you could use the CONTRAST statement in CATMOD to test for
row (or column) diffarences. Alse, correspondence analysis is
often ¢sad as a way o visuallze the non-indepedencs in a table.
Sae the examples in tha CORRESP chapter. Or, you can just do
additional Pearson chi-square tests on subtables. The WHERE
statement is helpfui for selecting subsets of rows or columns.
Define formats to merge rows or columns. Because multiple tests
are baing done when performing muitiple comparisons in this way,
acjusting for the multiplicity is important. Consider using the
MULTTEST procedura to perform multiplicity-adjusted Fisher or
Cochran-Armitage tests. Note that it is possible to partition the
likelihood ratio statistic using certain rules of partitioning the table
into a set of 2x2 tables. These rules are outlined in Agrest,
Categorical Data Analysis, 1990, Wilay.

Q: What Is the interpretation of the Right- and Left-taited
p-values given with Fisher's exact test for 2x2 tables?

A: It the Left probability value is small, the null hypothesis of equal
row probahiiitias is rejected in favor of the alternative hypothesis
that the probability of being in column 1 Is iass in row1 than in
row2. Equivalently, the nuil hypothesis of equal coiumn
probabilities is rejected in favor of the aitemative that the
probability of baing in row 1 is less in column1 than in column2. if
tha Right probability value is small, the null hypothesis of equal
row probabilities is rejected in favor of the aitemative hypothasis
that the probability of being in column 1 is greater in row1 than in
row2. Equivalently, the null hypothasis of equal coiumn
probabilitias is rejected in favor of the altemative that the
probability of being in row 1 is greater in columnt than in
column2.

FUNCTIONS (BASE - Probability, Random number, Quantile)

Q¢ Is thare a Pl function?

A: There is no P1{) function, but you can get it's vaiua with either
of tha following: arcos(-1) or gamma(1/2)"™2. Howavar, the
pracision is not unlimited. On HP700, it is correct to 14 decimal
places.

Q: is there a function that will give the factorial of a number?
A: The GAMMA function can ba used to obtain the factorial of a
number, For positive integers, GAMMA(X) is (X-1). Thus, to find
61, in a DATA step you weuld use an assignment statement such
as:

SIXFACT = GAMMA(7};

Q: Are there functions for the inverses of COSH, SINH, and
TANH (the hyperbolic cosine, sine, and tangent)?

A: No, but they are very easy to oblain using existing SAS
functions in the DATA step as follows:

inv(cosh): arcosh_x=log(x+sart(x"*2-1));
inv(sinh): arsinh_x=log(x+sqrt(x*“2+1)};
inv{tanh): artanh_x=0.5"tog{(1+x)/(1-x));

{whara x is the valua from COSH, SINH or TANH, respectively.)
Inverses can be obtained similary for COTH, SECH and CSCH.
See SAS Communications 4th quarter 1993.
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Q: I3 there a function that can be used to determinas the
number of possible combinations of n objects, selected rata
time (this probiem is often referred to as combinatorics)?
A: Since tha number of possible combinations of n objects
selacted r at a tima is given by: nl / (1 * (n-n)l}, the GAMMA
function can be used (as discussed above regarding factorials).
Bt this wilt only work whan n is ralatively small since the
computations can overfiow rather quickly. The axact limit before
the GAMMA function ovarflows is machine dependent (for
axampla, it is greatar than about 57 (561) on an IBM mainframe;
smaller on a VAX). A more general approach, suitable when the
factorials invoived are large, is to use the EXP and LGAMMA
functions. in genaral:

Al Bl = EXP(LGAMMA(A+1)+LGAMMA(B+1)
ciDi LGAMMA(C+1)-LGAMMA(D+1})

Thus, the number of ways of selecting flve things, two at a time, is
given by: 51 /(2! 31) = 10, and can be computed either by:

GAMMA(6) / (GAMMA(3) * GAMMA(4)) or
EXP{LGAMMA(6)-LGAMMA(3)-LGAMMA(4))

Q: How can | get a list of the combinations {or permutations)
of n objects taken r at a time?

A: See TS-498 or SAS Communications, 2nd quarter 1992, page
36.

Q: How many randem numbers ¢an you generate before it
rapeats? Le,, what is the periad of the random number
generators? A: {2731)-1. See page 1059 of the 1987 SUGI
Proceedings for an article on these functions.

GAGE application (QC)

1st avaii: 6.10 sampie library doc.: SAS/QC Usags & Reference,
Vol 2, pg. 1563

Q: Can SAS do a Gage (or gauge) R&R analysis?

A: Yes. The GAGE application is part of the 6.10 SAS/QC Sample
Library, It can be used to produce range charts and avarage
charts, anl it also performs tha Average/Range and Varance
Componants Methods. Reference: ‘SAS Tools for Assessing
Gage Repaatability and Reproducibility”, Julle LaBarr, 1994 SUGI
Proceadings

Q: What is required?

A: SASAQC is required. SAS/AF is required if you want to modify
the application, it is not neaded to run it. SAS/STAT is required for
the Varanca Componants Method.

Q: How do | invoke the application?

A: Issue a LIBNAME statement pointing to the location of the the
SAS/QC Sample Library (this is where the gaga catalog is stored).
For exampile, if you are using SAS under Windows:

libname gage ‘!sasrootgesample’;

Then invoke the application with the following command from any
display manager window: )

af c=gage.gage.gage.f{rame
PROC GENMOD (STAT)

1st avaitable: exp'tal in 6.08 & 6.09 (prod'n in 6.08TS415,
6.09T5039) doc.: P-243

N: Recommended references: the McCullagh and Neider
reference at the end of the GENMOQD chapter is very good. It has
many exampies. The Dobson reference provides a good,
low-level, introductory referencs.



Q: Can GENMOD fit GAMs (Generalized Additive Models)?
A: No. Nor does anything eise in SAS at this ime. However, you
might want i play with a combination of TRANSREG and
GENMOD If you want io do something like GAMSs.

Q: Can GENMOD use GEEs (Genseralized Estimating
Equations)?

A: No, but someone has written a SAS macro using SAS/ML that
will, You can get it via anonymous ftp from
statiab.uni-heideiberg.de (or 129.206.113.100). After connecting,
change (cd) o the directory pub/statiib/GEE/GEE1 and get the
files GEE1_2_0.SAS and GEE1_2_0.DQC. It can also be
obtained via email by sending a message containing only the text
GET GEE1 10: stat-raquest@statiab.uni-heidaiberg.de This
program is NOT supportad by SAS Ingtituie; it is supportad by the
author who is available via Email at:

UST403 @unidozr.hrz.uni-dortmund.de

Q: Can GENMOD fit data using the negative binomial
distribution? ‘

A: Yes. Thera is a user-contributed program that defines 2 macro
to fit a modal to negative Dinomial data using GENMOD. The
methodology is discussed in the SUGI19 paper by Hiibe. This
program is supported by the author, not by SAS institute. The
author's name and email address are included in the file which is
available by anonymous ftp, WWW or SIBBS:

O User can get from 6.10 ("NOT* 6.11) STAT sampla library,
member genmodx4.5as.

O Usser can cbtain via WWW by connecting to:
http//www.sas.comiechsup/download/stat/ and getting
negbinom.sas .

DO User can get via anonymous ftp:
fip fip.sas.com
get techsup/download/stat/negbinom.sas

& User can get via SIBES: download negbinom.sas from the
STAT area.

To use, see documentation in header. An example appears at the
and of the file.

Q: Why de the p-values for a 1 DF effect in the Anaiysis of
Parameter Estimates table and in the LR Statistica for Type 3
Analysis differ so much? Which shouid | trust?

A: The tast in the Analysis of Parameter Estimatas table is a Wald
test, while the test in the LR Statistics for Type 3 Analysis table is
a likelihood-ratic test, Generally, the Wald test is known 1o be less
powerful than the LR test when the effect is large. Under these
circumstances, the Wald statistic becomes too small. Generally,
the LR statistic is preferred.

GLIMMIX macro

1st available: post-6.08 by request. §.10 SAS/STAT sample
library. doc: imemal.

Q: What does the macro do?

A: The macro uses iteratively rewsighted likelihoods to fit the
generalized linear mixed modei (see Wolfinger and O'Connall,
1583, *Generalized Linear Mixed Models: A Psawdo-Liketihood
Approach,” Joumnal of Statistical Computation and Simulation, 48,
233-243). By default, %GLIMMIX uses maximum fikelihood fo find
the parameter estimates if there are no random components, and
restrictad/residual maximum likelihood (REML) if there are. The
macro calls PROC MIXED iteratively until convergence, which is
decided using the relative deviation of the parameter estimates or
the estimated covariance matrix, depending upon if there are no
random components. An extra-dispersion scale parameter is
estimated by default.
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Q: What does it require?

Az 5.08 SAS/STAT. SAS/IML is optional ~ {he macro can rIn
wilhout IML, but to get ceriain options o work (like confidence
timits on the parameter estimates) IML must be available,

Q: How do | get It?
Az The fllo GLIMMIX.SAS containg the macro definition;
GLIMMIXE.SAS comains examples of its use.

O User can gel from 6.10 (or later) STAT sample library, member
glimmix.sas.

O User can obtain via WWW by connecting to:
hitp/Awww sas.com/echsup/download/stat/ and getting
glimmix.sas and glimmixe.sas .

O User can get via anonymous ftp:
fip fip.sas.com
get techsup/downioad/stat/gimmix.sas
get techsup/download/stat/glimmixe.sas

C User can get via SIBBS: download glimmix.sas and
glimmixe.sas from the STAT area.

To use, sea documentation in header. Examples cf use are in
glimmixe.sas.

PROC GLM (STAT)

N: Additionai refarances and documentation ‘SAS System for
Linear Modsis’. Also the DETAILS section and the introductory
chaptars in tha SAS/STAT User's Guide.

Q: How can | output the parameter estimates to a data set?
A: In release 6.07.03 or later, use PROC MIXED with a MAKE
statement selecting the 'SolutionF’ table for output. For sxample,
you can output the parameter of the following GLM analysis with
MIXED:

proc glm; class group: model y=group x*group /
noint golution;

proc mixed; class group; model y=group x*group /
noint solution;
make ’'SelutionF’ out=parmests;

Prior 10 6.07.03, the options you have are:

1. PROC PRINTTO; or

2. Coding your own dummy variables and using PROC REG with
the QUTEST= option.

Which option is better depencis on the user, the number of CLASS
variables and evels, and the complexity of the model.

Note: This is not the end of this paper. You may requast a
camplete version of this paper by calling Technical Support at
SAS Institute and asking for TS-507. You may also access a
compiste version of this paper through the Institute’s home pags,
SIBBS, or anonymous FTP.

SAS, SAS/ETS, SASINSIGHT, SASAML, SAS/LAB, SAS/OR,
SAS/QC SAS/STAT, and JMP Software are registered
traderarks or trademarks of SAS Institute Inc in the USA and
other countries. |BM, 0S$/2, and 3090 are registerad trademarks
or trademarks of Intemational Business Machines Corporation,
® indicates USA registration.

Cther brand and product names are registered trademarks or

. rademarks of iheir respective companies.



DATA ENTRY MADE EASY WITH SAS/FSP
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SAS/FSP has easy to set up and easy to use procedures for
entering and editing data. This panel has almost 30 years
experience in developing hundreds of data entry systems using
PROC FSEDIT and PROC FSVIEW. They will present a technique for
use in the development process, describe an simple to develop
data entry svystem, demonstrate some easy to implement advanced
features, and share lessons learned from the many projects
developed. Time will be available at the end of presentation for

discussion.
Outline

1.So you want to enter data into a SAS dataset
a. What do you need to know before you begin
b. Things to consider

2.The "PDQ" data entry system
a. How to build it (demonstration)
b. Locks like a custom screen
¢. Full-screen data entry in rows and columns

3.Now let's add some more features
a. Customizing a screen
b. EBrror-checking
c. Setting parameters

4.0nline data entry from a user perspective

a. Helpful hints
h. Benefits of user designed system
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