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The pwpose of this paper is to add.ess some common "how to" and 
"what docs this mean" users' questions collected by the statistics group 
in Technical Support. Product discussion includes SASIIML", 
SASIINSIGHT", SAs/STAT", SAs/OR", SASIQC", SAS/ETS", 
SASlLAB", .IMP", and base SAS" software. The emphasis is on what 
can be done with the current releases rather than with future .eJeases, 
although comments me provided whe.e appropriate. Understanding the 
paper requiIes little or no technical or statistical expertise. The paper 
should be most useful to site representatives who face a lot of stat· 
oriented questions. Topics addressed are a1pbabetized bY proccd"", as 
much as possible, and a miscellaneous section follows II the end. 

The paper itself is based on our internal noteS to each other and is not 
Jeally intended to stand alone as any sort of documentation. We all 
contribute, and infonnation is constandy updated. We use this 
infOrmalion to help resolve as many calls as possible on initial contact 
and hope thai you can shale this with your fellow users. 

Please note that this is not intended to be a complete description of any 
product, proccdUJe or mac;ro. II does not replace any documentation. 
Instead, browse over it, and use it as a .efeJence tool. 

The best way to make use of this is bY storing it as an ASCII file on your 
compoter somewhell:. and then use your 'find' Or 'search' commands to 
look for text of interesl. ThaI is how we use it, and il wolics well. You 
may obtain an ASCII version of this paper one of two ways: 
a anonymous ftp: connect to hechsupldownloadfsampleslstat..and_iml 

and download stal..qa.1X1 
a SIBBS: download the stat file named stat..qn.lXt 

Occasionally, the answer 10 a question might make .eference 10 TS##I#. 
This .efers to a Technical Support Note or TS Note. These are not 
available as a colJection; however, we do provide them individually Iiee 
of charge on an as-needcd basis. Please do not Jequest one unless you 
have a specific need - that way we can continue to provide them 
withOUI clwge. 

Other contributors to this paper include: David Schlotzhauer (who 
originated the me), Eddie Roulten, Liz Shaw, Duane Hayes, Phil Gibbs, 
Annette Sanders, Annie Dudley, Cathy Maahs·F!adung, Donna 
Woodward, and Kathleen Kiernan. 

General, non-PROCospecific or Multi-PROC Questions 
Q: WheJe are the sample library programs? 
A: a WITHIN SAS ON UNIX: 

!sasrooIIsamplesl<:prod>l<filename>.sas. where <prod> is the 
product name (STAT, IML, etc). Example: %inc 
'!sasroot/sampleslstatlbart1ett.sas'; 

a WITHIN SAS ON PC: !sasroot/<prod>lsamplel<filename>.sas. 
wheJe <prod> is as above. Example: %inc 
'!sasrooVstatlsampleJbartlell.sas'; Also, under 6.08 and Iller on 
PCs, click on HELP: Sample programs to get 10 them. 

a WITHIN SAS ON THE VAX: 
SASSSAMPLES:[<prod>l<fileoame>.sas, whc.e <prod> is as 
above. Example: %inc 'sas$samples:[statlbartlen.sas'; 

a MAINFRAMES: contact your sas site replesentative to find OUI 
the location of the sample libraries. Example: if the sample 
library is located in 'SAS.SAS608.SAMPLE', use: %inc 
'sas.sas608.sample(bart1ett)' ; 

Q: Where are the data and programs from the "SAS System for ..... books 
stoJed locally and how can users get them? 
A: The following complessed (·.zip) and uncompJeSScd (*.sas) files are 
available via anonymous flp, SIBBS, and the Worldwide Web: 
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a fOJeCasl.sas-from SAS System for Forecasting nme Series 
a IDJeCast.zip linmod.sas-from SAS System for Linear Motk/s 
a Iinmod.zip .eg.sas-from SAS Sysremfor Regression. 2nd edition 
a "'g.zip statgdal.sas-from SAS System for Stalistieal Graphics 
a statgdat.zip (the dalasets) 
a statgraf.sas (the macro code) 
a statgraf.zip 

Comp"'ssed files ale smaller and faster 10 download, but will have 10 be 
expanded after download. For example, the commands to use on UNIX 
to download the fie furecast.zip are: 
a ftp ftp.sas.com ed techsupldownloadlsampleslbookdatalforecast 

get fOleCasl.zip 

To download these files from the Web connect to 
http://www.sas.comItecbsupidownload/sibbsistatl 

Q: WbaI are and whell: ale the problem alert letters? 
A: These are letters that ale sent to all SAS RepJeseDtatives which 
documeut problems involving incorJeCl output or daIa integrily. They are 
seD! 3-4 times a year, depending on need. Copies of a\l1etters going 
back to 1991 ale on the external Web server, and can be viewed by 
connecting to: http://www.unx.sas.comhechsupldownloadlpalertl 

Q: Is SAS Institute on the World Wide Web (WWW)? How can t access il? 
A: Yes. Using a Web browser such as Mosaic, Netscape. MacWeb, etc., 
the SAS Institute home page is aI the URL: http://www.sas.com!. You 
can also use your Web browser to download files from our ftp server and 
bulletin board (SIBBS) bY connecting to: 
hltp:llwww.sas.comhechsupldownloadf 

See the README file for information on the various subdiJeClorics and 
their contents. 

Q: How do I access the TS Notes (l"S Docs) from the Internet? 
A: Only some are available online. They can be downloaded via ftp 
from the diJectory: techsupldownloadltechnote . They can also be 
downloaded from the Web in the dlJeCtory: 
http://www.unx.sas.comltechsupldownloadftechnotd . Note: Some fdes 
are ASCII files, while some ale postscript files thai will have to be senl 
to a postsc:rIpt printer to be usable. 

Q: Does SAS do bootstrapping? jackknifing? crossvalidation? 
A: These are not specific statistics. Bootstrap and jackknife are methods 
thai can be used for estimating the standard error of any statistic. 
Crossvalidation can be used to estimate the error rate of a prediction 
rule. BooIsImp Jesampling and permutation JeSampling can be used for 
adjusting the p.value of a test when assumptions ale DOl mel or as a 
better alternative to Bonferroni adjustment when multiple resting is 
done. PROC MULliEST can use bootstrap or pennutatioll resampling 
10 adjust the p-values of the I·test, Cochran.Armitage trend teSt or FISher 
exact test. PROC DISCRIM uses crossvalidarion to obtain nearly 
unbiased estimateS of the classification error rateS in a discriminant 
analysis. 

Q: Are theJe any Internet newsgroups available for posting discussions 
on statistical consulting/analysis? . 
A: You might post your question to one of these newsgroups: 
a sci.staLconsuJI-for statistical consulting 
a sci.Stalmath-for mathematical statistics questions 
a comp.soft,sYs.sas-for SAS questions or to one of these 

USTSERV mailing 1ists via Email (note thai these may also be 
available as newsgroups): SAS·L STAT·L 
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Q: What does this message mean: "ERROR: Unable to access message 
II##.###" ? 
A: Messages like this can OCCur with ANY procedure. It means that the 

procedure was unable to find the message file and indicales an 
installation problem. The message file contains the text of Notes. 
Warnings and Error messages as well as the text of cable and column 
headers used in the printed output. 

Q: Can I do power analysis I determine the sample size needed ? 
A: 1beJe is a macro called If>POWERthaI will It uses PROC GLM's 
OU18TAT dataset to compute the power of a statistical effect test or to 
estimate the sample size required to provide a significant effect test. 
Since the macro uses !be OUTSTAT dataset as the input dataset. only 
those tests that use the MSE as an enw tenn will be computed 
appropriately. It may be necessary to do some modifications to the macro 
in !be case of a REPEATED or RANDOM stalemenL If>POWER macro 
is available via anonymous ftp, SIBBS or !be Worldwide Web (WWW): 

C WWW connect to: 
hDp:llwww~downloadIsibbsISIaIIpower.sas 

C anonymous ftp: ftp ftp.sas.com ~ 
IusersIftpitechsupidownloadlsibbslstatlpower.sas 

C SIBBS: download power.sas from the STAT area. 
InfslTECH2.pc.sas.comltecb2lsibbsl tbbsldownloadlstatlpower.sas 

To nse this macro, see documentation in the beader, or see "If>Power: A 
Simple Macro for Power and Sample Size Calculations" by Kristin 
Latour. SUGII7 Procuding.r. 1992, pp.1l73-1I77. 

Q: Is there a wiry to test for homogeueity of variances for a I-way ANOVA? 
A: One option is to use the sample b"brary program barIlett.sas. to do 
Bartlett's test. A1so, the If>HOMOVAR macro perfonns the O'Brien, 
Brown-Forystbe, Levine. Bartlett, and Welch Anova F tests for 
homogeneity of variance. The macro requires base SAS and SASISTAT 
software (Release 6.06 or later). %HOMOVAR is available via 
anonymous ftp, SIBBS or !be Worldwide Web (WWW): 

C WWW: 
http://www.sas.comltechsupldownloadlsibbslstatlhomovar.sas 

C anonymous ftp: 
lip 1Ip.sas.com 
get luserslftpltechsupldownloadlsibbslstalfhomovar.sas 

C SIBBS: down1oad homovar.sas from !be STAT area. To use, see 
documentation in header or see the SUGI17 Proceedings. 1992 pp 
1178-1182. 

Q: Does SAS have something to generate values and estimate 
parameters from a Johnson distribution? 
A: A program is available that genemtes values from the Jolmson Su, Sb 
and SI systems of distributions. It also contains a macro thai chooses the 
proper system and estimates the parameters of the distribution. It then 
draws a hi-resolution histogram and overlays the fitted Johnson 
distribution. However, no test of the model fit is done. SAS/IML and 
SASlQC are required (uses PROC CAPABILITY). 

The program is available electronically: 
C WWW: 

hnp:l/www.sas.comltecbsupldownloadlsibbslstatl jolmsys4.sas 
C anonymous ftp: 

ftp ftp.sas.com 
get Iuserslftpllechsupldownloadlsibbslstatl johDsys4.sas 

C SIBBS: downloadjohnsys4.sas from the STAT area. 

QUESTIONS REGARDING SPECIFIC 
PROCEDURESn4ACROS 

ADX MACROS (SASfQC) 
Q: The Reference Guide doesn'l show examples. Ale there any? 
A: SASIQC Softwa~: Usage Ii Refe~nce, \fenion 6, FIrSt Edition 
provides complete documentation, including introductory examples and 
advlDced examples for Release 6.10. In genera1, this book can be used 
for all current releases of SASIQC. 
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ADX MENU SYSTEM (SASlQC) 
Q: Where is the ADX MENU SYSTEM documented? 
A: Official documentalion is now available in !be book" SAS/QC 
Software: ADX Menu System for Design of Experiments" There is also 
an older yellow booklet tided· ADX Menu System Examples:' which is 
available as TS212. 

Q: What are the requirements to use the ADX MENU SYSTEM? 
A: SASlQC and SASISTAT are required. If SASlGR~ is available, 
you will be able to produce hi-resolution graphs. If SASlFSP" is 
available, you will be able to add response information from within 
ADX. Otherwise, you will need to write and submit a small DATA step 
program to add response data. Consequently, SASIFSP is highly 
desirable. 

Q: If you already have a design. bow can you import it for analysis? 
A: If the design is one of !be types thai ADX can create, then you can 
import it by clicking on File: New design: Add existing data set Next 
you fill in the resulting window. 

Q: Can you display !be aliasing structure of the design? 
A: Yes. How you do this depends on wbetber or nOI you have saved !be 
design. If you are creating a design, then you can see the aliasing 
sttucture by selecting Examine: Parameters: Examine Aliasing in 
NOPROMPT mode (select the NOPROMPT button if you are using !be 
prompting windows). This is described on page 28 of the ADX menu 
system book. 

If you have already saved !be design and entered response data. then in 
NOPROMPT mode. select the MODEL button to displlrY the "Change 
Model" window and select "Second order." Select File: End to close the 
''Change Model" window. Now enter PROMPT mode by selecting Help: 
Prompt and then select Examine Effect Estimates. This shows any 
aliasing involving main effects and 2-wlrY interactions. Note thai !be 
response data are DOl used, but they must exist. Consequently, random 
data will do. 

You don't need ADX to get the aliasing structure of a design. Simply run 
it through PROC REG using anything as response data. If some of !be 
effects listed in the model are aliased. REG prints a note thai !be model 
is not full rank and prints the linear dependencies it finds. This report is 
the aliasing structure. Note thai PROC REG cannot tell you if a 3-way 
imerac:tion is aliased with a main effect unless both the main effect and 
the 3-wlrY illter8l:lion are in the model. So, be sure to list all effects of 
interest in the model. Siace PROC REG does not accept MODEL terms 
like A *B, it is easier to nse PROC GLM with the undocumented option, 
ALIASING, along with !be E option on !be MODEL stalemenL For 
instance, if you have a 5-factor design, and you want the aliasing 
structure showing up to 3-way interactions, use the following code: 

prcc glm: Jrodel y=xll x21 xli x41 x5@3 I aliasing e: run: 

PROC ANOVA (SASISTAn 
Q: How can I get multiple comparisons on interaction means? . 
A: See "Strategies for Performing Multiple Comparisons on Means" by 
Jenny Kendall, SUG] 18 Proceedings, 1993, pages 1283-1289. This is 
also available as 18282. 

PROC ARIMA (SASIETS) 
Q: Is there any additional documentation? 
A: SASlErS Software: Applications Guide ], \fersin 6. Fint Edition 
provides examples of fitting univariate Box-Jenkins models in PROC 
ARIMA. Examples of estimating and forecasting transfer function and 
intervention models are also included. For a more theoretical reference, 
see SAS Systemjor Forecasting nru Series. 

Q: What do I need to do if I get !be warning: more values of input 
variable are. needed? 
A: You get this message when you are forecasting either a regression 
model or a transfer functionfmtervention model and you do not supply 
foture values of your input variable(s) for your LEAD: observations. 
You can supply future values by either concatenating them to !be bottom 



of your DATA= data set. or by fitting a model to your input series with 
IDENTIFY and ESTIMATE statements. Note: For intervention models 
(i.e. models with 0,1 dummy variables), you must supply values for your 
dununy variables in the DATA: data set. 

Q: Is there any way 10 get the parameter estimates in an output data set? 
A: As of Release 6.07.03, there are two ESTIMATE sratement options 
that allow you to output the parameter estimates to data sets. While they 
contain the same information, the dara sets are structured differently. 
Therefore, you can chose the one most appropriate for your application 
needs. The options are OUTEST= and OUTMODEL= . These options 
are documented in either SASIETS User's Guide, Versi0ll6, Second 
EtlitiOll, or in SAS Technical Report P-23 I, SAS Software. SummtJry of 
Clulnges and EnhDncements, Release 6.07. 

Q: Is there any way to get the fit slatistics in an output data set? 
A: As of Release 6.07.03. the OUTSTAT= option on the ESTIMATE 
statement allows you to output the fit statistics such as Ale, SBC, SSE. 
and the log likelihood. This is documented in SASIEfS User:' Guide, 
Second Etlirion, or in SAS Technical Report P-231. 

PRoe AUTOREG (SASlETS) 
Q: Can it fit ARCH orGAReH models? 
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), exponential GARCH (EOARCH) and 
GARCH-in-mean (GARCH-M). This functionality is documented in 
SASIETS User:' Guide, Second &fiton. 

Q: For GARCH models, what distributions an: supported for the enol' term? 
A: Cunently, only the standard normal distribution is supported. 
However, we are planning 10 support other dislributions such as 
Student's t in a future reJease (most likely Release6.J1). Suggestions for 
altemative dislributions are welcomed. 

Q: Is it possible to fit a Cochran-OrcuU model? 
A: No. The Cochran-Orcun method is similar to the default Yule-Walker 
method for fint-order autocorn:lation, except that the Yule-Walker 
method retains information from the filSt observation. To fit this model, 
specify the NLAO=I option on the MODEL stalement 

PROC CAUS (SASlSTAT) 
Q: Is multl-group analysis supported? 
A: Not cunently. However it is planned for Version 7. 

PROC CANDISC (SASISTAT) 
Q: Which variables are most intportant (are best discriminatolS)? 
A: PROC CANDISC (or PROC DISCRIM with the CANONICAL 
option) can tell you how important each variable is via the structure 
coefficients. The StrllClU!e coefficients are just the correlations between 
the original variables and the canonical variables (what some people call 
'loadings'). The discriminant function coefficients from PROC 
DISCRIM are NOT the best way to determine variable importance since 
correlation among the variables can make their interpretation in that way 
misleading. 

PRoe CAPABIUTY (SASlQC) 
Q: The Referenoe Guide doesn't show examples. Are there any? 
A: Yes. SASlQC Software: Usage &: Reference. Version 6, First Etlirion 
I4Ilume.s I and 2 provide complete documentation, including 
intraductol)' examples and advanced examples for Release 6.10. In 
genera\., this book can be used for all current release of SASlQC. 

Q: Can I overlay more than one curve from the same family of 
distributions onto a histogram? 
A: No, not in PROC CAPABILITY. You can use PROC GREPLAY to 
replay multiple plots on top of each other. This feature is scheduled to be 
implemented with VetSion 7. 

Q: Can I teSt for Uniform distribution? 
A: Yes. The Uniform distribution is a special case of the Beta 
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distribution when a1pha=bera= 1. Use the options A=l and B= I with the 
BETA distribution option to test for uniformity. Use the THl!TA= and 
SIGMA: options to establish the lower 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 
distributed U(10,25), use the option: BETA(A=I B=1 THETA=10 
SIGMA=IS) 

PRoe CATMOD (SASISTAT) 
Q: Is there any additional documentation? 
A: Yes. See the new book, Categoricol Dakl AMlysis Using the SAS 
System. 

Q: Are there any other recommended references? 
A: Agresti (1990) Categorical Data Analysis, published by Wiley 
provides a very good survey and talks aboot SAS some. Freeman (J 987), 
Applied Categorical Data Analysis is also very good, and perhaps a bit 
lower-level than Agresti. He also shows some SAS code. There are 
several Sage publications that might be instructional. 

Q: What could be causing jobs to keep running out of memol)' or taking 
a lot of time? 
A: As the number of parameters in the model increases. so does the 
amount of memol)' and time needed. The number of parameters in the 
modeJ is a function of the number of variables and the number of levels 
in each variable. Generally, CATMOD is not intended to handle ANY 
variables with many levels. 

Q: Why do the parameter estintate signs seem backwards? How can I fix 
it? 
A: PROC CATMOD models !be probability of the LOWER response 
level. Por example, if no RESPONSB statement is specified, for a binary 
response, y, with levels 0 and I, PROC CATMOD models a quantity 
(called a logit) that increases and decreases with Pr(Y =0). This causes 
the parameter estimate signs to be reversed from modeling Pr(Y = I). If 
you want to modeJ Pr(Y= I), then do this: 

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

Q: Parameter estimates-which goes with which independent variable 
level? Why aren't there as many parameters as levels of my independent 
variable? 
A: See Example I in the PROC CATMOD chapter. Variable level 
ordering is given by the defauk POPULATION PROFILE sectiOD or by 
the ONEWAYoption (both shown on page 479). Parameters are on top 
of page 481. Parameter 2 is the effect of the first level ofTRT(a), parm 
3 is the effect of the 2nd level ofTRT (b), parm4 is the effect of the 3rd 
level of TRY (e). Notice that there is no parameter for the last level of 
TRY (d). That is because of the sum-to-zero constraint of the model. The 
effect of the last level is constrained to be the negative of the sum of the 
other parameters, i.e. (-(parmI+parm2+parm3». 

Q: What <10 I do about infinite parameters or te<\undant effects 
messages? 
A: These happen when some parameters of the model are detected to be 
infinite. Pammeters can become infinite when there are more parameters 
in the model than the data can support or when some variable(s) 
perfectly predict the response. Infinite paramelelS commonly happen 
when there are zeros in the tabl. that PROC CATMOD analyzes. To see 
this table, use the FREQ option on the MODEL statement. By reducing 
the number of effects on the MODEL statement and/or the number of 
levels per variable (both of which win reduce the number of parameterS 
in the model), you reduce the size of the table and remove these zeros. 
Looking at the table should help you find the least disruptive way to 
remove the most zeros. If any variable on the MODEL stalement has 
many levels (variables in the DIRECT staIemeDt if used, are likely 
candidates here), try categorizing it to reduce its numberoflevels. 

Q: What does this error message mean, and what can I do to fix it: The 
response functions are linearly dependent si""" the number of functions 
per population. x, is greater than or equal to the number of response 
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levels, y, in population z (where x, y and z are integers)? 
A: It me ... s the data are too sparse for the model specified. One way to 
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 each of these variables. The number of populations can be 
decreased by either dropping independent variables or merging (also 
called "collapsing") distinct values of one or more independent 
variables. The obvious place 10 start is 10 collapse the values of \be 
variable with \be most values. Using \be FREQ option on the MODEL 
Stalernenl will print \be undetIying 2-way 1abIe that PROC CATMOD is 
trying 10 analyze. Bach row is a population and each column is a 
response level. This problem occurs because of 100 many zeros 
appearing in the table. The distribution of zeros in the FREQ table 
should suggest the best way 10 collapse or drop variables. Note: Another 
way to reduce the number of zeros in the table would be 10 reduce the 
number of columns by collapsing lhe response variable values. 

PROC CLUSTER (SASlSTAT) 
Q: How can I tell how m8IIy clusters are in my data set? 
A: The best place 10 look for information regarding \be number of 
clusters is in the "lnboduction to Clustering Procedures" chapter in the 
SASISTAT User's Guid. Version 6, Fourth EdititJll, ",/u"",s I ... d 2. See 
also the papers by MiIlig811 & Cooper, and Cooper & MiDigan 
referenced there. You can examine several statistics in the printed output 
10 daenDine the number of cluslaS if you specify the options PSEUDO 
and CCC. To interpret: 

pseudo T statistic: start at the lop of the printed output, and look for 
the first '!datively'large value. then move back up one cluster. 

pseudo F: look for a 'relatively' large value. 
CCC: values greater than 2 or 3 indicate good clusters, values 

between 0 and 2 indicate potential clusters (but should be taken with 
caution), large negative values may indicate outliers. 

R-Scpaare: look for a value that explains as much variance as you 
think appropriate. Millig811 and Cooper demonstrated that changes in the 
R-Square are nOl very useful for estimating the number of clusters. but it 
may be usefuJ if you are inlCRSted solely in data reduction. 

Q: How can I tell which observations go in which cluster? 
A: First run PROC CLUSTER and create an oUllRe= data set. Once you 
have decided how many clusters you want, run PROC TREE on the 
outtree= data set, specify N= the number of clusters, and OUT= the 
name of a data set 10 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 IreatS all raw data as continuous. If you want to 
cluster binary data. create a distance matrix (you may be able to use the 
%distance macro 10 do this for ... Ieases 6.01.03 and later) as you think it 
should be defined. Then use this as input to PROC CLUSTER. PROC 
FASTCLUS wiD not accept distance data. 

Q: How many observations can I cluster? 
A: PROC CLUSTER is not practical for very large data sets. See 
example 3 in PROC CLUSTER-About half way through the example, 
it shows how 10 form preliminary clusters with PROC FASTCLUS, how 
to cluster these preliminary clusters with PROC CLUSTER. and then 
how to reassign the original observations. How BIG a data set has to he 
before it is considered BIG depends on how much memory your 
machine has, how long YOD are wiDing 10 wait, and how much money 
you are willing 10 spend on CPU. 

Q: I've already clustered one set of data and I want to take a new data 
set and put the observations in the same c1uslaS. How do I do this? 
A: There are two ways. One uses PROC FASTCLUS, the other uses 

PROC D1SCRIM. 

o PROC 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 
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data set of means from your current clusters. MAXITER=O, 
REPLACE=NONE. aDd MAXC= the number of clusters you have. 
Be sure to use a VAR statement listing the same variables as you 
used in PROC CLUSTER. 

o PROC D1SCRIM: Use your data set of cluster-identified 
observations as the DATA= data set and your data set of new 
observations as the TESTDATA= data set. List the cluster­
identifying variable on the CLASS statement. Use the same VAR 
statement as you used in PROC CLUSTER. See example 5 in the 
PROC DISCRIM chapter. 

PROC CORRESP (SASlSTAT) 
Q: How can I correct the error message: MDIMENS=2 is 100 large for a 
R by C contingency table" (for some integers R and C)? 
A: Specify DlM=l on the PROC CORRESP statement. The default 
value of 2 is too large when there are only 2 rows or columns. See \be 
DIM= option in PROC CORRESP. 

Q: Does SAS have a procedure that wiD do deuended correspondence 
analysis? 
A: No. 

Q: The documentation mentions the imporl8llce of equal axis scales (so 
that one inch on the vertical axis covers the same data range as one inch 
on the horizontal axis). How can this be done? Is there something to 
make creating correspondence plots easy? 
A: Yes. %EQUATE is a simple macro that illustrates how 10 equate axes. 
%PLOTIT is a complex macro that creates plots of labeled points 
typically used to display the results of correspondence analysis, principal 
components analysis. multidimensional scaling and preference mapping. 
II equates axes in the process of making such plots. %EQUATE requires 
SASIGRAPH. %PLOTIT requires release 6.10 or later and can produce 
either printer plots or hi-res plots with SAS/GRAPH. Both are available 
via anonymous ftp, SIBBS or the Web: 6.08 STAT sample library, 
members equate.sas (for %EQUATE) or crspplOl.sas (for %PLOTIT). 
o WWW connect 10: 

hnp:l/www.sas.comltechsupJdownloadisibbslstatl and getting 
equate.sas (for %EQUAl"E) or crspplot.sas (for %PLOTIT). 

o anonymous ftp: ftp ftp.sas.com get 
/userslftpltechsupJdownloadlsibbsistatl equate..sas, crspplot.sas 

o SIBBS: download equate.sas or crspplot.sas from the STAT area. 

To use, see documentation in header. For %PLOTIT, see TS2S9 which 
discusses and i1111SUl11:eS its use, or equivalently. refer to Observations 
4Q94(VoI4 .• No.l)pg23. 

PROC CUSUM (SASlQC) 
Q: The Reference Guide doesn'l show examples. Are there any? 
A: Yes. "SASJQC Software: Usage & Reference, Version 6, f"Jrst 
~tion, Volumes I and 2" provides complete documentation, including 
mtroductory examples and advanced examples for Release 6.10. In 
general, this book can be used for all current release of SASlQC. 

PROC DISCRIM (SASISTAT) 
Q: How can I display/output the discriminant function coefficients 
Oinear or quadratic)? 
A: IfMETHOD=NORMAL and POOL-YES (the default. resulting in 
linear functions) or POOLaNO (resulting in quadratic functions), the 
coefficients are stored in the OUTSTAT= data set. Also, when the 
functions are linear, there i. a page of printed output labeled 'Linear 
Discriminant Function.' When METHOD=NPAR, no functions are used 
and therefore they cannot be displayed or output. With 
METHOD=NPAR. an observation is classified by determining the group 
for which it has the maximum density (if using R=) or the largest 
number of the nearest neighbors (ifK: is used). See pp 682-683 of 
SASISTAT User's GUide, Foruth Edition, ",/""", I. 

Q: Why do I get more discriminant functions than I expected? 
A: People often expect that when they have 2 groups (classes) they 
should get I function. For classification purposes, this gets very 
cumbersome when the ... are >2 classes. Therefore, D1SCRIM ALWAYS 
creates as many functions as classes. However, if you want only I 



function for 2 classe8, try CANDISC. It will give one fewer function 
than classes, but the functions cannot be easily used for classification. 
See "how to classify observations" below. 

Q: How do I classify observations? 
A: Given the discriminant functions. all you do is take the dot product of 
the observation with each of the functions. Whichever group's function 
gives the largest result is the group into which the observations is 
classified. But you don't have \0 do this yourseIfunless you don't want 
\0 use SAS. Example S on pages 760-761 of the SAS/STAT User's Guide 
\1>1. 1 shows how \0 use the TESTDATA= option \0 Jet the procedure do 
the worl<. The general method is also discussed on page 698. 

Q: Why must I classify according \0 the LARGEST value? Aren't the 
dot product values the distances of the observations \0 the group means? 
A: No. The dot product values are just scores. TheY are related to the 
distances, but are different, panly, by a factor of -2. As a result, 
maximizing these scores minimizes the distances. 

Q: Which variables me most important (are the best eliscrimioalors)? 
A: Use PROC STBPDISC to help select the best discriminating 
variables. Once a set of variables is selected, PROC CANDISC (or 
PROC DISCRIM with the CANONICAL option) can tell you how 
important eacb variable is via the structure coefficients. The discriminant 
function coefficients from PROC DISCRIM are NOT the best way to 
detennine variable importanCe since correlation among the variables can 
make their interpretation in thai way misleading. 

Q: Can I use categorical variables? 
A: The normal theory method (METHOD=NORMAL, the defanlt) 
assumes multivariate nonnaIity. Using categorical variables violateS this 
assumption rather strongly. Logistic modeling is a better, and simpler, 
approach. Use PROC LOGISTIC for a 2-group situation or PROC 
CATMOD for more than 2 groups. If data sparsity causes problems with 
PROCs CATMOD or LOGISTIC. or if discriminant analysis is reqnired, 
try the noo-parameuic methods available with ME1HOD--NPAR. Then 
use either K= for the k-nearest neighbor method, or R= for the kernel 
density method. 

DISTANCE macros 
There are currenlly two versions of %DISTANCE macro: 
DISTANCE.SAS: 6.09 SASISTAT sample iibrary; doc: internal 
DISTNEW.sAS: posI-6.10 (in 6.1I SASISTAT sample Jibrnry); doc: 
TS404 (postscript; not via email) 

Q: What are the differences between the two versions of the macro? 
A: The DISTANCE macro found in DlSTNEW.SAS is newer and 
recommended. Basic syruax information is in the header. but not enough 
to really take advantage of the macro. Additional documentation 
(TS404) is av';lable. 

Q: What do the %D1STANCE and %D1STNBW macros do? 
A: These macros compute various measures of distance, dissimilarity. or 
similarity between the observations (rows) of a SAS data set. These 
proximity measures are stored as a lower triangular (or square, 
optionally in DlSTNEW.SAS) matrix in an outpUt data set that can then 
be used as input \0 the CLUSTER, MOS, or MODECLUS procedures. 
The input data set may contain numeric or character variables or both, 
depeneling on which proximity measure is used. 

Q: What do the macros require? 
A: The XMACRO set of macros and base SAS are required, unless the 
STD=AGK(p) or STD=L(p) options are used. in which case SAs/STAT 
is needed. If you want 10 standardize variables (STD= option), or replace 
missing values (MISSING=, OPT\ONS=REPLACBor 
OPTIONS=REPONLy)' then the STOlZE macro is needed too. 

Q: How do I get the macros? 
A: DISTNEW.SAS (newer and preferred): Note: If you have a 
postscript printer. you can download and print the distnew.doc file. If 
you don't, you may request TS404. The code is in: 6.11 (or Iater) STAT 
sample library. member distncw.sas and xmacro.sas WWW connect to: 
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Q hltp:llwww.sas.comltechsupidownioadfsibbslstatl and get 
elismew.doc, distneW.sas and xmacro.sas (optionally stdize.sas) 

Q anonymous ftp: 
ftp ftp.sas.com gel 
luserslftpltechsupldownloadlsibbslslalldistnew.doc get 
Iuserslftpltechsupidownioad/sibbslstatldistnew.sas get 
luserslftpltechaupldownloadlsibbslstatlxmacro.sas and (optionally, 
if want to standardize variables): get 
IuserslftpJtechsupidownload/sibbsistatlstdize.sas 

Q SIBBS: download distnew.doc, distnew.sas. xmacro.sas and 
stdize.sas from the STAT area. To use %DISTANCE. see the 
header for basic. syntax or the documentation by printing the 
postscript file, elistnew.doc. Or see TS404. 

DISTANCE.SAS or DISTOLD_SAS (older): 
STAT sample Iibrnry. member distance.sas (6.09 or 6.10) or distold.sas 

(6.11 or later) and xmacro.sas. 

o WWW connect to: 
htlp:l/www.sas.comltechsupldownloadlsibbslstatl and getting 
distance.sas and xmacro.sas (optionally stdize.sas) 

Q anonymous ftp: fip fip.sas.com get 
Iuserslftpltechsupldownloadlsibbslstatldistance.sas get 
/userslftpltechsupldownioadlsibbsistatlxmncro.sas and (optionally. 
if want \0 standardize variables): get 
/userslftpltechsupldownloadlsibbslstatlstdize.sas 

Q SIBBS, download distance.sas, xmacro.sas and stdize.sas from the 
STAT area. To use %D1STANCE. see documentation in its header. 

PROC EXPAND (SASlETS) 
Q: I need \0 compute a moving average of a variable on my SAS data 
set. Is there an easy way to do this? 
A: Yes. In Release 6.08 of the SAS System. PROC EXPAND in the 
SASIETS product can be used to make a variety of data ttansformations. 
These transformations include: leads. lags, weighted and unweighted 
moving averages. moving sums and cumulative sums. \0 name a few. 
For the complete list ofavailable transformations. see pages 411-412 of 
the SAS/ETS User's Guide, Second Edition. The following example 
illustrates how to compute a centered. S-term moving average of a 
variable X. The resulting moving average is stmed as variable MA.,X in 
the OUT= data seL Variable X is also copied to the OUT= data set. 

proc expand out=ma method=none; 
convert x = ma..x 'transfornt=(movave 5); 

run; 

If you do not have access to the SASIETS product, you can compute a 
moving average in the DATA step. A program in the SAS Sample 
Ubrary called MAVERAGB illustrateS one possible method of doing 
this in the DATA step. An alternative method is described in SAS 
Language and Procedures: Usage 2, Iiorsion 6, First Edition. on pages 
223-227. Neither of these methods are as efficient or straightforward as 
the one described above using PROC EXPAND. 

PROC FACTEX (SASlQC) 
Q: The Reference Guide doesn't show examples. A1e there any? 
A: Yes. ·SASlQC Software: Usage &. Reference. Version 6, First 
Edition" provides complete documentation, including introductory 
examples and advanced examples for Release 6.10. In general, this book 
can be used for all current release of SASlQC. 

Q: How can I completely randomize the output plan? 
A: Use the RANDOMIZE option on the OUTPUT statement. However. 
if you are also using either the DESIGNREP= or POINTREP= options, 
then RANDOMIZE won't do it. After you output the plan. add a random 
variable and then sort on it. For example: 

data outplan; set outplan; random=ranuni(l23); run; 
proc sort; by random; run; 

PROC FASTCLUS (SASlSTAT) 
Q: Is it possible to weight the variables? 
A: Yes. Actually. this happens implicitly since variables with larger 
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variances have larger effects on the clusters (see pg 832 in SASISTAT 
User's Guide Vol. I). To make the variables have equal effects, 
standardize them so thai they have the same variance. To wcight them 
diffeJ9tia1ly, standardize them so that their variances reflect the 
weighting thai you want. You can use PROC STANDARD with the S= 
option to do this. 

FORECASTING MENU SYSTEM (SASlETS) 
1st available: e"P'tal: 6.07.03. doc.: TS292 (new interface starting with 
6.10) 

Q: How do I start the Forecasting Menu System? 
A: (pre- Release 6.10) In SASlASSlST-, select Planning tools, then 
Forecasting. or type FORECAST on the conunand line. or via pmenus: 
Globals->lnvoke Application->Forecasting 

Q: Where is the Fora:asting Menu System documented? 
A: Because it is experimental software, it is cuncntly undocumented. A 
copy of the preliminary documentation is available upon ll!Quest through 
Technical Suppon. 

Q: Why do I get the message, ''Check ID variable" when I tty to specify 
my input data set? 
A: n could be due to several possible reasons: The ID variable is not a 
SAS date variable. There are multiple oc:cwrences of the same ID value 
on the data set. (This couJcl happen if you are attempting to do BY-group 
prnc:essing. BY-group processing is not supported at this time.) The ID 
variable, which is a SAS date variable, does not have a fonnat associated 
with it Note: This list is not exhaustive, but it contains the most 
commonly reported problems thai trigger this message. 

PROC FREQ (Base SAS and SASISTAT) 
Q: How do I input cen counts instead of raw data? 
A: Use the WEIGHT statement to specify a variable containing cell 
COUIIts. See any of the examples at the end of the PROC FREQ chapter. 

Q: How do I test the equality of proportions from two independent 
samples? 
A: The Pearson chi-square leSt, available using the CHISQ option on 
the TABLES statement of PROC FREQ wiD do this. For example, if you 
want to c:ompare the proportions of males and femaJes 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 4060 100 

and rua in PROC FREQ by entering these cell counts (using WEIGHT 
$Wement as explained above). Note that the Pearson test is a leSt of 
independence of the row and column variables (gender and response 
here). But this hypothesis can be shown to be equivalent to the 
bypothesis of equality of propmtions. Also note that the same thing can 
be done if you have more than IWO proportions from independent 
samples. 

Q: How do I leSt the equality of proportions from DEPENDENT 
samples? 
A: Two common situations are: 

C Each subject is asked several yeslno questions and the only data 
available are the proportions responding yes. (If the cell counts of 
the entire 2x2x ••. x2 table are available, Cochran's Q can be done as 
described elsewhere in this file.) 

C Each subject is categorized into one level of a multilevel variable 
and you wanl to compare the proponions in each level. To test the 
hYpothesis that the proportions are all equaJ. or take on values that 
you specify, search on "goodness of fil" in this file. 

C The article by Berry and Hunado in Observations, 3Q94 (Vol. 3, 
No.4) presents SASIIML programs thai give confidence inlerVals 
for the difference in dependent proportions. 

Q: How do I getachi-square test on a one-way (I xC or Rxl) table? Of ••• 

How do I compute a goodness of fit test for given expected counts? 
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A: PROC FREQ does DOl do any tesls on one-way tables. If you want to 
test lhat the cell frequencies in a one-way table are equal or follow some 
distribution that you specify, 1l!Ques! TS 176 that describes bow to 
compute the goodness of fit chi-square test. TS 176 sbows several ways 
of doing this. Also, PEARSON.SAS in the SASISTAT sample library 
will give chi-square tests of equal ceO fll!Quencies. 

Q: How do I compute agreement Slatisties such as McNemar's test, 
Cochran's Q or kappa statistics? 
A: In Release 6.10 or later, the AGREE option on the TABLES 
statement computes all of these staIistics. In earlier releases. page 129 of 
the SASlSTAT Uur's GuUk, Venion 6, Fourrh Edition. Volumes I and 2 
shows how to compute McNemar's test for matched pairs data using the 
CMH option. The same data arrangement is needed to get Cochran's Q 
which is appropriate when there are more than two in a matched set (or 
more than two repeated measurements). The only difference is thai the 
row variable (the middle variable on the TABLES statement) will have 
more than two levels and you should use the CMH2 option instead of 
CMHI. The second CMH statistic (labeled 'Row Means Scores Differ') 
is Cochran's Q. Before Release 6.10. kappa (and weighted kappa) 
statistics can be computed with PROC CATMOD, but it is not at all 
easy. A complex RESPONSE statement must be written for each 
situation. A SUOI paper (in SUGII2 Proceedillgs (1987), page 1149, by 
RobeItTeny) discusses bow this is done. It is also available as TSIIS. 

Q: How do I interpret kappa (from the AGREE option)? 
A: Kappa measures the strength of agreement of the row and column 
variables, which typically represent the ~ categorical rating variable 
as applied by two raters to a set of subjects or items. When there is 
perfect agreement, all cell counts off the diagonal are zero and kappa is 
one. Kappa is zero when there is no more agreement than would be 
expected under independence of 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-.6 Moderate; .6-.8 
SubstantiaJ; .8-1 Almnst perfect. 

Q: How do I do "multiple comparisons" or tests on sublables if I get a 
significant Pearson chi-square? . 
A: There are DO "multiple comparison" methods per se. However, you 
could use the CONTRAST statement in PROC CATMOD to test for row 
(or coIunm) differences. Also, conespondence analysis is ofteD used as a 
way to visualize the DOn-Independence in a table. See the examples in 
the PROC CORRESP c:bapter. Or, you can JUS! do additional Pearson 
chi-square tests on subtables. The WHERE statement is helplUl for 
selecting subsets of rows or columns. Define formatS to merge rows or 
colll/llllS. Note: It is possible to partition the likelihood ratio swistic 
using certain rules of partitioning the table into a set of 2x2 tables. These 
rules are outlined in Agresti, Categorical Dala Analysis, 1m, Wiley. 

Q: What is the interprellllion of the Righi- and Left-tailed p-values given 
with FISher's exact test for 2x2 tables? 
A: If the Left probability value is small, the null hypothesis of equal row 
probabilities is rejected in favor of the alternative hypothesis that the 
probability of being in colunm 1 is less in row 1 than in row 2. 
Equivalently, the null hypothesis of equal column probabilities is 
rejected in favor of the alternative that the probability of being in row I 
is less in column 1 than in column 2. If the Righi probability value is 
small, the null hypothesis of equal row probabilities is rejected in favor 
of the alternative hypothesis thai the probability ofbeing in column I is 
greater in row I than in row 2. Equivalently, the null hypothesis of equal 
column probabilities is rejected in favor of the alternative that the 
probability of being in row 1 is greater in column I than in column 2 

FUNCTIONS (Base SAS - Probability, Random number, 
Quantile) 
Q: Is there a value thai wiD return PI? 
A: There is no PlO function, but you can get its value with arcos(-I). 
However, the precision is not unlimited. On an HP700, for example, it is 
COtTeCI to 14 decimal places. 



Q: Is theJe a function !hat will give the factorial of a number? 
A: The GAMMA function can be used 10 obtain the factorial of a 
number. For positive integers, GAMMA(X) is (X-I)! . Thus, 10 find 6! 
in a DATA step. use an assignment statemenl such as: SIXFAcr = 
GAMMA(7); 

Q: Are theJe functions for the inverses of COSH, SINH, and TANH (Ihe 
hyperbolic cosine, Sine. and tangenl)? 
A: No, but they are very easy 10 obtain using existing SAS functions in 
lhe DATA step: 

inv(cosh): arcosh.;t=log(x+sqrl(x**2-1»; 
inv(sinh): arsinh-,,=log(x+sqrl(x**2+I»; 
inv(lanh): artanV=O.S*log((I+x)l(l-x»; 

(where x is the value from COSH. SINH or TANH, respectively). 
Inverses can be oblained similarly for COTH, SECH and CSCH. See 
SAS Communicarions, 4th quarter, 1993. 

Q: Is there a function lhal can be used 10 determine the number of 
possible combinations of n objects, selected r at a time? This problem is 
often referred 10 as combinatorics. 
A: Since the number of possible combinations of n objee\S, selected r at 
a time. is given by: n! I(r! "(n-r)! ). the GAMMA funClion can be used. 
(See discussion above regarding factorials). However, this only works 
when n is relatively small since lhe complJlalions can overflow rather 
quicldy. The exaCllimil before the GAMMA function overflows is 
machine dependent (il is, for example, gneater than about 57! - on an 
IBM mainfi'ame; smaller on a VAX). AlIother approach would be 10 use 
the EXP and LGAMMA funClions. I. geaeraJ, 

AI BI 
------ = EXP(LGAMMA(A+l)+LGAMMA(B+ll-

CI D! LGAMMA(C+l )-LGAMMA(D+l». 

Thus, the number of ways of selecling five things, two at a time, is given 
by: S! I (2! 3!) = 10, and can be computed either by: 

METHODI = GAMMA(6) I (GAMMA(3) • GAMMA(4»; or 
METHOD2 = EXP(LGAMMA(6)-LGAMMA(3)-LGAMMA(4». 

Q: How many random numbers can you generate bef<R it repeats? ThaI 
is, what is the period of lhe random number generators? 
A: (2"31)-1. See page 1059 oftheSUGl 12 Procudlngs(l987) for an 
article on these fullClions. 

PROC GEMMOD (SASlSTAT) 
1st available: Release 6.09 (experimental in Release 6.08; production in 
6.08 4th maintenance = 6.08 TS41 5); documentation: SAS Technical 
Report P-243 

Q: What are some lCCOIIIIneIIded refemlCCS? 
A: The McCullagh and Neider reference at the end of the PROC 
GENMOD chapter is very good. It has many examples. The Dobson 
reference provides a good, low-level, introductory reference. 

Q: Can PROC GENMOD do GAMs (Generalized Additive Models)? 
A: No. Nor does anything else in SAS at this time. However. you might 
want to play with a combination of PROC TRANSREG and PROC 
GENMOD if you want to do something like GAMs. 

Q: Can PROC GENMOD do GEEs (Generalized Estimating 
Equations)? 
A: This capability will be added to PROC GENMOD in a maintenance 
release to Release 6.11. For now, theJe is a user-written SAS macro 
using SASlIML that win. You can get it via anonymous flp from 
statlab.uni-heide1berg.de (or 129.206.113.100). After connecting, change 
(cd) 10 the directory publstat1ibIGEElGBBI and get the files 
GEEIJ_O.SAS and GEEIJ_O.OOC. It can also be obtained via Email 
by sending a message containing only the text GET GEE1 to stat­
reqaest@statlab.uni-heidelberg.de. Note: THIS PROGRAM IS NOT 
SUPPORTED BY SAS INSTITUTE; IT IS SUPPORTED BY THE 
AUTHOR, who is available via Bmail at UST403@unidozr.hrz.uni­
dortmund.de . 
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Q: Can PROC GENMOD fit data using a negative binomial 
distribution? 
A: Yes, see GENMODX3.SAS in the 6.10 SASISTAT sample library 
which shows a user-provided example. 

Q: Why do the p-values for a I DF effect in the Analysis of Parameter 
Estimates table and in the LR Statistics for Type 3 Analysis differ SO 
much? Which should I trUSt? 
A: The test in the Analysis of Parameter Estimates table is a Wald test, 
while the test in the LR Stalislics for Type 3 Analysis table is a 
likelihood-ratio test. Generally. the Wald test is DOWn 10 be less 
powerful than the LR test when the effeCI is large. Under these 
circumstances. the Wald statistic: becomes too small. Generally. the LR 
statistic is preferred. 

%GLlMMIX macro 
1st available: post- Release 6.08 by request. Release 6.10 SAS/STAT 
sample library. doc: internal. 

Q: What does %GLMMIX do? 
A: The macro uses ileratlvely reweighted likelihoods 10 fit the model 
(see Wolfinger and O'Connell, 1993, "Generalized Linear Mixed 
Models: A Pseudo-Likelihood Approach." Jourrud of SulrisricaJ 
Computorion and Simulation, 48, 233-243). By default, %glinunix uses 
maximum likelihood 10 find the par.uneter estimates if theJe are no 
random components. and testriClediresiduai maximum likelihood 
(REML) if there are. The macro caJIs PROC MIXED iteratively until 
convezgencc, which is decided using the relative deviation of the 
parameter estimates or the eslimaled covariance matrix, depending upon 
if there are no random components. An extra-dispetSion scaJe parameter 
is estimated by default. 

Q: What does %GLMMIX require? 
A: Release 6.08 SASISTAT and SASIIML. 

Q: How do I get %GLMMIX? 
A: Release 6.10 (or later) STAT sample library, member gJimmix.sas. 

o WWW connect to: 
http://www.sas.com/teCbsupldownloadlsibbsistall and get 
glimmix.sas and gUmex.sas. 

o anonymous ftp: ftp ftp.sas.com get 
Iuse.rslftp/lechsupldownloadlsibbslstatlglimmix.sas get 
Iuse.rslftp/techsupldownloadlslbbslstallglimeuas 

o SIBBS: download gJimmix.sas and glimex.sas from the STAT area. 

To use, see documentation in header. Examples of use are in gUmex.sas 
(and foDowing the macro definition in the sample IibIary member, 
glimmix.sas). 

PROC GLM (SASlSTAT) 
Q: Are there additional references and documentation for PROC GLM? 
A: Yes, see "SAS System for Unear Models, Third EdItion," the 
DETAiLs section of PROC GLM. and the introductory chapters of the 
SAS/STAT User's Guide, Fourth Edition. 

Q: How can I output the parameter estimates to a data set? 
A: In ",lease 6.07.03 or later, use PROC MIXED with a MAKE 
statement seleCling the 'SoJulionF' table for output. For example, you 
can output the parameter of the following GLM analysis with MIXED: 

proc glm; class group; model y=group x"group I 
naint solution; 

proc mixed; class group; model y=group x'group I 
naint solution; 
make 'SoIuIionF' oul=parmests; 

Prior 10 6.07.03, the aplions you have are either to run PRoc PRINT'fO 
or c:ode your own dummy variables and use PROC REG with the 
OUTEST = option. Which option is better depends on the user, the 
number Df CLASS variables and levels, and the complexity of the 
model. 

SESUG '95 Proceedings 



User Training & Support 

Q: How can I get mUltiple comparisons on interaction means? 
A: See "StnIlegies for Performing Multiple Comparisons on Me811S" by 
Jenny Kendall, SUOl18 Proceedings, 1993, pages 1283-1289. This is 
also available as TS282. 

Q: How can I obtain multiple comparisons for my repeated measures? 
A: See "Performance of Multiple Comparisons in Repeated Measures 
Designs Under Nonsphericity" by Steve Thomson SUGIIS 
Proceedings, 1m, pp. 1365-1370. It is also available as T5235. 

Q: My hand computations for the expected mean squares do not match. 
Why might Ibis happen? 
A: See pp. 197-198 of "SAS System for Unear Models, Third Edition." 
There is disagreement as 10 the best method for computing expected 
mean squares. These pages explain the reasoning for choosing the 
method that SAS uses. Relevant refelences are given. 

Q: My CONTRAST (or ESTIMATE) is non-estimable. 
A: See "Using the GLM Procedure and the CONTRAST Statement: A 
Very Basic Approac:h" by Donna Fulenwider SUGI14 Procelldings, 
1989, pp 152-162. It is also available as TS116. The most common error 
encountered here is not assiguing 'main effect' coefficients. when they 
are involved in the comparison. There is also a good discussion in "SAS 
System for Unear Models, Third Edition." 

Q: What are some stnIlegies for handling insufficient memory errors, or 
some kind of system ABEND while running PROC GLM. 
A: See SAS Notes 5567 and 6177. These notes give information on bow 
to compute the amount of memory needed. Add about 2.5M for GLM 
ovedlead. 

Q: When should you use PROC MIXED? 
A: Any time you have: 
o a RANDOM statement. 
o a TEST statemenL 
o a nested term that is likely a random term on the MODBL 

statemenL 
o an E= option on LSMEANS, MEANS, or CONTRAST statement. 

the SOLUTION option on the MODBL statement 10 get pammeter 
estimates which you want in a data BeL 

o ESTIMATE statement output thai you want in a dataset. 
o a repeated measures problem with a covariaJe, or missing values 

on the subjects 

(To get swted with PROC MIXED, see SAS Technical Reports P-229, 
SASlSfAT Software: ClIIlngu and Enhancements, ~ka.re 6.07, and P-
242, SAS Software: Chonges and Enhoncemmts ~ka.re 6.08. In 
general, all RANDOM effects will go on the RANDOM statement and 
NOT on the MODBL statement in PROC MIXED. Use the MAKE 
statement to write statistics 10 data sets.) 

Q: Why are my parameter estimates biased in GLM? 
A: This occurs as a necessary solution 10 an over-parameterized model. 
If there are exact 1inear dependencies (a.k.a. Jedundancies or exact 
collinearity) among the parameters in the model, the parameter estimates 
in PROC GLM will be biased. Note thai Ibis is more severe than the 
high correlations among variables refem:d 10 as multicollinearity. 

The CLASS statement always induces a linear dependency between the 
dummy variables it createS for an effect and the intercept. Unear 
dependencies cause the X'X matrix 10 be singular Oess than full rank), 
resulting in no unique inverse. A generalized inverse is computed 
resulting in parameter estintates which are only one of an infinite 
number of possible solutions. The estimates are regarded as BIASED. 
The only way to obtain wunbiased" or unique pammeter estimates is 10: 
find the linear dependencies among the parameters and remove them 
from the model. PROC REG prints a report of linear dependencies and 
may be easler than using PROC GLM's estimable function. (See 
SASISTAT WlL2, Fourth Edition, pg 1416 for an example). 

Depending on the complexity of the model, convert from an EFFECTS 
model to a MEANS model. There are several ways 10 convert from an 
EFFECTS model to a MEANS model. Here is one example: 
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EFFECTS: CLASS T B; MODEL Y=T B T·B; 
MEANS: It is necessary 10 create a new variable in the datastep, 

for example TRT=IO*T+B. 
CLASS TRT; MODEL Y=TRTINOINT; 

Note: Including the NOINT option does NOT always guarantee a 
MEANS model. The necessity of the NOINT option depends on the 
model specified. 

For more detail, see the following references: "SAS System for Unear 
Models, Third Edition", page 6, "Unear Models" by Shayle Searle, or 
"Analysis of Messy Data" by Milliken & Johnson. 

Q: How is an LSMEAN computed, and bow can I output the p-values 
constructed fiom the PDIFF table in PROC GLM? 
A: There is a paper available fiom Technical Support that demonstrates 
this process. It is available upon request. 

%ICEmacro 
Q: What does '!bICE do? 
A: The '!bICE macro computes non-parametric survival curves fiom 
interval-c:ensoJed data. Confidence interVals for the survival curves are 
also calculated. 

Q: What is required for '!blCE? 
A: SAS/lML, Release 6.08 or later (requires nip routines). It also 
requires the utility macros found in the file xmacro.sas • 

Q: How do I get '!bICB? 
A: fiom Release6.ll (or later) IML sample library, members ice.sas and 
xmacro.sas . 

Q WWW by connect 10: 
hnp:llwww.sas.comltechsupldownloadlsibbslstall and get ice.sas 
and xmacro.sas . 

Q anonymous ftp: ftp ftp.sas.comget 
fuserslftpltechsupldownloadlsibbslstatlice.sas get 
fusers/fipltechSupldown1oadlsibbslstallxmacro.sas 

Q SIBBS: download ice.sas and xmacro.sas fiom the STAT area. To 
use, see documentation in header. 

SASIIML 
Q: Can PROC IMLbe 1'l1li in batch mode? 
A: Yes, it can be run in batch, but it will still execute statement-by­
statement. 

Q: How 1arge of a matrix can I define in my proc iml job? 
A: Below are the Hard-coded Matrix Size Umitations in SASIIML 
Software by Platform and SAS Release: 

MS-DOS, PC-DOS 6.03,6.04 
UNIX 6.03 
OS/2" 6.06 3 
Windows 6.08 
0512 6.08 
UNIX 6.07, 6.09 
Windows NT 6.09 
MVS, CMS, VMS 6.06 and higher 

4095 elements 
32767 rows x 32767 cols 
2767 rows x 32767 cols 
32767 rows x 32767 cols 
limited only by memory 
limited only by memory 
limited only by memory 
limited only by memory 

Starting with 6.10, • ALL· SAsnML releases will be unlimited (except 
by available memory). 

SASIINSIGHT 
Q: Ale there any limitations to SASflNSIGHT? 
A: There must be sufficient memory to bold the data set in memory. In 
addition 10 this limitation are the following hard-coded limits: 
o maximum DUmber of variables = machine's 1argest INT value 

(usually 32767). 
o the maximum number of observations = machine's 1argest LONG 

value (···32767 on Wmdows3.1 (a 16-bit system)···; about I 
billion on 32-bit systems like OS/2, Win32s, UNIX) 

Increasing available memory can speed INSIGHT up because when 
memory is tight, it has to do a 101 of paging in and out to disk when 
doing analyses/graphs/etc. 



Q: How do I get parameter estimates for a polynomial fit? 
A: If you fit a model with X in it and then use !be menu selection, 
CURVES POLYNOMJAL2 (to gel a quadralic fit, for instance), the 
curve is shown but the parameters are not. To get the parameterS 
(Releases 6.08 and 6.09), select ANALVZE FIT(Y X). In the FIT 
window, select the Y and X variables as before, then select the X 
variable in the rightmost window and click On the EXPAND button to 
add tenDS up to the order indicated by the value below the EXPAND 
button. You can change the EXPAND value. Then click on OK or RUN 
to fit the model. The parameters will be displayed. Starting in release 
6.10, there is a "Parameter Estimales" check box in the CURVES 
POLYNOMIAL dialog box that, if selected, will add a table of the 
parameter estimateS for the requested model. 

%INTRACC macro 
Q: What is required for 'lI>INTRACC? 
A: Base SAS and SAS/STAT. 

Q: What does 'lI>INTRACC do? 
A: This macro calculates the six intraclass correlations discussed in 
Shrout and Aeiss "Intraclass correlations: Uses in assessing rater 
reliability," Psychological BuIIerin, 1979, 86. 420428. Additionally it 
calculates two intraclass correlations using formulae from Winer 
"Statistical Principles in Experimental Design." It also calealntes the 
reliability of the mean of N ratings where N is a parameter of the macro, 
using the Spearman-Brown prophecy formula. Therefore you can 
examine the effect that obtaining more raters would have on the 
reliability of a mean. 

Q: How do I get 'lI>lNTRACC? 
A: From ReIease6.1 0 (or later) STAT sample library, member intracC.sas. 
a WWWc:onnectlO: 

bttp:llwww.sas.comIIecbsupidown1oadlsibbslstatl and get 
intracc.sas 

Q anonymous ftp: £tp £tp.sas.com get 
lusersfftpltcchsupldownloadlsibbslstatlintraee.sas 

a SIBBS: download intraee.sas from the STAT area. To use, see 
documentation in header. 

%ITEMmacro 
Q: What is required for 'lI>ITEM? 
A: Base SAS, 6.04 or later. If running Release 6.04 under OOS, you will 
probably need expanded memoty. 

Q: What does %ITEM do? 
A: The 'lI>ITEM macro computes descriptive statistics for analysis of 
data from a multipJe.choice test. Each observation contains the answen 
from one subject to a set of questions ("items"). The data are compared 
10 an answer key to determine which answers are correct. The score for 
each subject is computed as the number of correct answers. The output is 
very similar to that from the ITEM procedure in the SUGI Supplemental 
libraty, but several incolTCCl statistics have been fixed. 

Q: How do I get %ITEM? 
A: from Release 6.07.03 (or later) STAT sample libraty, member 
item.sas. 
a www connect to: 

bttp:llwww.sas.c:omItechsupidownioadlsibbslstatl and get item.sas 
a anonymous £tp: ftp ftp.sas.com get 

lusersfftpltechsupldownloadlsibbslswlitem.sas 
a SIBBS: download item.sas from the STAT area. To use, see 

documentation in header. Examples follow the macro definition. 

JMP 
Q: How do I do XXXXX ? Can JMP do XXXXX ? 
A: Check with JMP Help by clicking on the Apple Menu (the little apple 
symbol on the menu bar), and then selecting U About JMP." The "Stat 
Guide" button provides an extensive list of the statistical capabilities of 
JMP and tells how to access each one. Other buttons give information 
about other aspects of JMP. 

Q: Why does my output from JMP differ from that of PROC GLM's 
output? 

453 

User Training & Support 

A: Differences comparing PROC GLM from SAS to JMP will occur 
when you have dIICC)tI8I ee11 si_ aJHI raadom effects. This is due to tile 
different parameterizations and the two algorithms used to calculnte the 
statistics. JMP's algorithm is computationally more efficient. but GLM's 
is more general. Both are correCt, just different To answer any 
comparison questions, point to Appendix A, (pg. 537 JMP User's Guide, 
\12, or pg 536 JMP Statistics and Graphics Guitk, V3, or pg. 550 IMP 
Statistics and Graphics Guitk, V3.J). 

Q: Is there a way to rank a column in my data table? 
A: Yes. Select Anal~Distribution ofY-Save Ranks, or Save Ranks 
Averaged from the'S' pop-up menu. 

Q: ls there a way 10 standardize a column in my data table? 
A: Yes. You can crente a formula in the calculator, or more easily go 
through AnaI~Distribution of Y-Save Standardized. 

Q: Can I get discriminant function scores or function coefficients? 
A: Yes. See pp. 252-3 of JMP Statistics and Graphics Guide, V3, or pp. 
255-6 of IMP S/alisrics and Graphics Guide, V3.1 for a general 
description and detailed formulas. If you do a Save Discriminant 
Formulas from the'S' menu, you'll get additional columns in the data 
table with the MahaJanobis distances and posterior probabilities. The 
values in the Dist variables are the Mahalanobis distances of eacb 
observation 10 the group centroids and could be called the scores on the 
discriminant functions. Each of these columns has a formula associated 
with it. If you look at the formula for the Dist variables, you will see the 
coefficients of the functions used in IMP (which are not the same as 
those in SAS). 

Q: Can I caJculate a geometric mea\I? 
A: Not aulomatically, but the formula is easily created in the calculator. 

Q: Can I test my data for normality? 
A: Yes. Go through the 'Distribution of Y' platform. Click 'Test Dist is 
Normal' from the pop-up menu bestde the column's reveal button. 

Q: Can I get the kurtosis and skewness? 
A: Not automatic:a11y, but the formulas are easily crented in the 
calculator. 

Q: ls the Mann-Whitoey U Test available in JMP? 
A: Yes. II is equivalent to the Wilcoxon 2-sample (or KruskaJ Wallis k­
sample) Test. This is obtained from the 'Fit Y by X' platform, fitting a 
continuous Y and a nominal or ordinal X, then selecting 'Nonpar­
Wilcoxon' from the plot's pop-up menu. 

Q: Can I perform a multinomial logit analysis in JMP? 
A: No. 

Q: Is there a way to get standardized regression coeffICients? 
A: Yes. You must standardize your variables prior to running the 
regression. See above for methods of standardizing columns. 

Q: My Nonlinear model isn't converging. Why? 
A: JMP is very sensitive 10 initial estimates. If these values are not good. 
the model may nOI converge. Also, your data may not support the 
number of parameters you are ttying to estimate. 

Q: Can I get a Receiver Operating Characteristic (ROC) curve in JMP? 
A: No. 

Q: Can I get the process capability index CPK? 
A: Yes. From the 'Distribution ofr output, select 'Set Spec. Limits .. .' 
from the pop-up menu and fill in the dialog. 

Q: How do I interpret the saved spline coefficients table? 
A: The coefficients are the A(intercept), B(linear), C(quadratic), and 
D(cubic) coefficients for the variable (x-O), where 0 is the variable for 
the knol at the beginning of the interval. 

Q: I want the medians for by-groups. Can I get them? 
A: Yes. This is easily obtained in the calculator, by incorporating nested 
'if' statements and by using the 'quantile' function. 
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Q: I have nominal and ordinal variables, and I don't understand how 
IMP is perfonning the stepwise n:gression analYSis. Is there any 
information on this? 
A: See pages 207-208 in the Version 3 documentation or pages 209-210 
in the Version 3.1 documentation. 

Q: How do I perform a pailed t-test? 
A: Create two continuous columns in the data table with the pre!POSt 
data. Go Through 'Fit Y by X' platform. choose one column as the y, 
and the other as the X. Tllen, from the Pining pop-up menu, select 
'Paired t-Test.' 

Q: Can I get FISher's Exact test? 
A: Yes. but for 2-by-2 tables only. Fit Y by X, with nominal Y and X. 

Q: Can I get a pdf plot? 
A: Yes, if you know the parameters of the pdf. This can be done in the 
calculator, and there are two examples in the SAMPLE DATA that 
deJllOllSttale bow this is done: 'Normal Density Compme' and 'Normal 
to Gamma Compare'. 

Q: If I change my columns from ordinil to nominal. or vice versa, my 
parameter estimates do not match. Why? 
A: This is dlle 10 the diffen::nt parameterizations IMP uses for the two 
column types. See Appendix A in the JMP Stl1lislil:s (l1II/ Graphics 
GMide, V3 or V3.1 for more infonnation on the exact puarneterizations. 

Q: I want to test for equal variances in my groups. Can I? 
A: Yes, through the 'Fit Y by X' platform. Select COntinuOIlS Y, and 
nominal or ordinal X, and choose 'Unequal Variances' in the Analysis 
pop-up menu. You will get the following tests: O'Brien(.S), Brown­
Forsythe, Levene and Banlett. 

Q: Can I get Geisser-Oreenhouse and Huynth-Feldt adjusted F-tests? 
A: Yes. within the MANOVA rllling personality in 'Fit Model'. Select 
multiple Y's, cbeclc 'Univariate Tests Also' and click 'Repeated 
Measures.' 

SASILAB 
Q: What is requi....t? 
A: Base SAS and SAS/ORAPH, ~Ie_ 6.08 or higher. SASlFSP is 
optional, but higbly ~mmended for data entry. 

PROC LlFEREG (SASfSTAT) 
Q: How do I get the shape and scale parameters for a Weibull 
distribution from UFEREG? 
A: PROC L1FEREG will print oat a scale and an intercept parameter, 
but these are from an accelerated failure time model (see 'introduction' 
in the L1FEREG documentation for details). TIle intercept is called mu, 
and the scale is called sigma On the UFEREG output. These puameters 
may be transformed to ptOduce the Weibull parameterS alpha and 
gamma, as shown in the 'distributions allowed' section. 
Gamma= lIsigma and alpha=exp( -mulsigma). Note that diffen::nt authors 
use diffen::nt forms of the probability density function. ~f=, you 
might have to do a bit of algebra 10 make get) look like the pdf with 
which you _ familinr. 

PROC LlFETEST (SASISTAT) 
Q: How can I output (insert any statistic ~) to a data set? 
A: If it can't be output in the OUTTEST= orOUTSURV= data sets, 
t~ is an experimental version of UFETEST available that can use the 
output delivery system (ODS) in Release 6.08 on VMS, OS/2, and 
Windows. 

Q: What is the formula for the confidence interval for the median (or 
other qwutiles)? 
A: See SAS Nnte 7000: Beginning in Jdease 6.08, there is a new oprion 
in PROC UFETEST which will request a confidence interval for each 
quartile. It is documented in SAS Technical Report P-242. $AS Software 
Cluurges and EnluurcemelllS. Release 6.08. on page 113, and is referred 
to as the ALPHAQT = option. TIle computational formula used can be 
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found in the following ~fen::nce: R. Brookmeyer and I. Crowley (1982) 
-A confidence intetVal for the median survival time," BiomelrU:s 38, 29-
41. See page 31 of the ~fc~ce for the actual formula 

PROC LOGISTIC (SASISTAT) 
Q: ~ then:: any recommended .efen::nces or additional documentation 
for PROC LOGISTIC? 
A: The Hosmer and Lemeshow ~ference at the end of the LOGISTIC 
chapter is probably the best and is fairly readable. A book of examples is 
available from Book Sales: "Logistic Regression Examples Using the 
SAS System. Version 6. First Ed." Data sets and code from this book = 
available for downloading. See the instrucIlons on the inside front cover. 
They are also available in the STAT ~ of SIBBS in the me 
logistex.sas. Also available from Book Sales is CmagoricaJ Data 
Analysis Using the SAS System. TS274, "Some issues in using PROC 
LOGISTIC for binary logistic ~gression," is also 1lSefui. 

Q: I am getting backwards parameter estimate signs - Why? How can I 
fix it? 
A: PROC LOGISTIC models the probability of the LOWER ~ 
levet For example, for a binary ~sponse, Y, with levels 0 and I, 
LOGISTIC models a quantity (called a logit) that in=ases and 
dec~ with PI(Y=O). This causes the parameter estimate signs to be 
~versed from modeling Pr(Y= I). If you want to model PI(Y= 1), then 
use the DESCENDING option on the PROC LOGISTIC statement 
(Release 6.07.03 and 1aIer), or do: 

PROC SORT; BY DESCENDING Y; 
PROC LOGISTIC ORDER=DATA .... 

Q: Odds rat1os-How do I get them? How are they 
computedlinterpreted? How can I get confidence intervals for them? 
A: Odds ratios are automatically printed starting in Release 6.07.03. 
Conficlcnce intervals can be obtained using the RISKUMITS option. 
See SAS Technical Report P-229, SASlSTAT Software: Cluurges (l1II/ 
Enlran€ements. Releose 6.07, 10 see how they are computed. 

Q: Predicted probabilities-How do I get them? How are they 
computedlinterpreted? How can I get confidence intervals for them? 
A: Predicted probabilities, for each observation, can be output 10 a data 
set using the OUTPUT statement (OUTPUT OUT=<dsn> P=<name>;). 
Upper and lower confidence limits can also be added to the output data 
set (U= and L= on OUTPUT statemeat). 'They are computed as shown 
on page 1091 of STATISTAT Us~r's Guide. Forurh Edilion, wnwrre 2. 

Q: Why can't I ~produce CTABLE ~uIts using the predicted 
probabilities in the OUTPUT data set? 
A: crABLE uses the bias-adjusted pRldicted probabilities as described 
on page 1092 of SASlSTAT User's Guide, FolU1h Edilion, \b/llme 2 
under "Calculation Method" while the ~dicted probabilities in the 
OUTPUT data set = not adjusted. 

Q: Stepwise (or forward or backward) selectiou - Why is it taltiDg SO 
long? 
A: Using the SELECTION= option can take a ·LOT* of time. TIle time 
needed depends on the number of variables and the entry and ~val 
criteria (SLE= and SLS=). As you add variables, increase the SLE= 
setting, and ~ the SLS= setting. you tend 10 i~ the number 
of steps in the selection process; this requUcs m= time. TIme also 
depends on the data itself. Two data sets with the same number of 
variables and observations, using the same entry and ~val criteria, 
can require vastly different numbers of steps in the selection process. For 
example one data set could have only one significant variable, requiring 
one step; the other could have many significant variables that are 
conelated requiring many entry and ~al steps. Also, if the size of 
the input data set is too large to be held in memory, the amount of time 
will be ·MUCH· greater than if it can be held in memory. If tbe~ are a 
large number of observations, try doing the model selection on a random 
subset of the data. Then, verify the model on the remaining data. If t~ 
are a \arge number of variables (say, over 30), try running separate, 1-
variable models for each 10 eliminate those that have no association with 
the ~sponse. Then, do the model selection on those that ~main. Also, 



II}' to remove any variable that is highly correlated with any other 
variables since it will not contribute anything new to the model. 

Q: How can I classify/score new observations? 
A: Add the new observations to the original data sct, setting the response 
to missing for all of the new observations. PROC LOGISTIC ignores all 
observations with missing response values (so the fit will be identical to 
using just the original data set). Then use the OUTPUT statement to 
request the OUT= data set and predicted probabilities (P=vamame). The 
OUT= data set will contain predicted probabilities for all observarions, 
including the new ones. PROC SCORE will NOT do the scoring. 

Q: What is a "multinomiallogit" model (or "discrete choice" or 
"McFadden's conditionallogit" model) and how do I fit it? 
A: These are models for data in which the response is usually a set of 
choices and therefore, is nominally- scaled. Also, at least some of the 
independent variables in these models indicate characteristics of the 
choices (cost, size, atttacIiveness) instead of characteristics of the 
subject or chooser, as is usually the case. The effect of an independent 
variable is conditional on the subject choosing between two alternatives, 
and it depends on the distance between the variable's values that were 
assigned by the subject to the two alternatives. Such mode1s can ONLY 
be fit with PROC PHREG. The book "Logistic Regression Examples 
Using the SAS System. Version 6, First Ed" shows examples of how to 
do it (alternatively, request TS273). Note that in models that can be fit 
with PROC CATMOD and PROC LOGISTIC, the independent variables 
are always characteristics of the chooser, not of the choices. In this case, 
PROC CATMOD can be used for a nominally- or ordinally- scaled 
response. PROC LOGISTIC can be used for an ordinal1y- scaled 
tesponse and is ptel'erable 10 PROC CATMOD if any of the independent 
variables are continuous. 

Q: I am getting messages about NON-CONVERGENCE or 
SEPARATION (complete or quasicomplete). What do they mean? How 
can I fix it? 
A: This is a common problem. It is caused by some parameters of the 
model becoming theotetically infmite. This can happeD when the model 
perfectly ptedicts the response or if there ate mono parameters in the 
model than can he estimated by sparse data whete ·sparse" means that 
there are few or no tepeats of each setting of the covariales. PROC 
LOGISTIC does not converge unless the largest change among the 
parameters is small; this will never happeD when a patameter is infinite. 
To fix this, !educe the number of variables and/or change continuous 
variables to categorical. Then: is no wlri to know exactly which variable 
to eliminate/categorize - it's a trial and error sort of thing. Or, instead 
of teducing or altering the variables, you could use an alternative rule to 
decide when to stop the iterations. A way to do this is presented in the 
tutorial on logistic regression by Ying So in the SUGI18 PrtJCeeliings 
(1993). Alternatively, tefertoTS4SO - available by fax and ftp(asa 
postScript file). 

Q: What is the diffetence between a WEIGHT and a FREQ statement? 
Why do all of my effects become significant if I include a WEIGHT 
statement? 
A: A WEIGHT statement sbenld be used when you want to unequally 
weight the contributions of observations to the likelihood function which 
is maximized by the procedUte. Weights are often used to adjust for the 
use of sttatified, rather than random. sampling in a study (see below). 
The WEIGHT statement does not change the value ofN (sample size) 
used in formulas for some statistics (listed in the WEIGHT statement 
documentation). Use the FREQ statement to enter summarized data in 
which only the unique combinations of independent variable settings ate 
stoted, along with a variable indicating the number of times each 
occurted in the raw data. This method is exactly like entering just the 
cell counts of a contingency table as opposed to raw data. The values 
MUST be integers; weights may be fmctional. The FREQ statelBmt 
DOES affect N. Using a given integer-valued variable as a WEIGHT 
variable. or as a FREQ variable, results in the same parameter estimates 
and standard errors. However. inflating the values of a FREQ or 
WEIGHT variable (such as multiplying them by a constant) will drive 
all effects toward significance. For this reason, weights are typically 
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'oormalized' so that they sum to the actual sample size. You can request 
that the procedute normalize your weights by using the undocumented 
NORMWT option on the PROC statement. 

Q: If I draw samples from each response level (i.e. stratified sampling as 
in a retrospective study), do I have to weight my data to make the results 
meaningful? 
A: The odds ratio and its confidence limits ate unaffected by the 
satnpling scheme, so no weighting is needed to tepor! them. Except for 
the intercept, the pammeter estimates and their standard errors are also 
OK. However, since the intercept is affected, any computation based on 
the full set of pawneters is incorrect, such as the predicted event 
probabilities, diffetences or ratios of event probabilities (the ratio is 
called the telative risk), and false positive and negarive rates. If the event 
probabilities are very small in each group to be compated. then the odds 
ratio provides an estimate of the relative risk. See Agresti's book. 
"Categorica1 Data Analysis," Wiley, 1990, pages 8-18 for more 
information on the telative risk. For more information on handling data 
from retrospective studies, see chapter 6 of the Hosmer and Lemeshow 
..,fetence or chapter 7 of D. Collett's book. "Modelling Binary Data" 
(1991), Chapman & Hall. 

PROC LP (SASJOR) 
Q: What size problem will PROC LP handle? How many variables and 
constraints can I have in my problem? 
A: There is no definite answer to this question. The size of the problem 
is very data dependent. We have run 20,000 variable by 20,000 
constraint problems successfully, but have had difficulty solving much 
smaller problems. If thete are integer or binary variables, the problem 
becomes much more difficult 10 solve. A latge integer problem is on the 
order of2000 variables. 

PROC MACONTROL (SASfQC) 
Q: The Reference Guide doesn't show examples. Ate thete any? 
A: Yes. "SAS!QCi: Softwate: Usage &. Refetence. Version 6, Fl1'St 
Edition" provides complete documentation. including introductory 
examples and advanced examples for Release 6.10. In general, this hook 
can be used for all current releases of SASIQC. 

PROC MIXED (SASlSTAT) 
Q: Ate thete additional teferences and documentation? 
A: See TS260: "A TntoriaJ on Mixed Models," Technical Report P-229 
(the primary documentation), orTechnical Report P-242, which contains 
changes and enhancements. A genetal teference on mixed models would 
be the Southem Cooperative Series Bulletin 343, "Applications of 
Mixed Models in Agriculture and Related Disciplines," available from 
the Louisiana State University Experiment Station in Baton Rouge. 

Q: Is it possible to teproduce my PROC GLM analysis with PROC 
MIXED? 
A: This is highly dependent on the model. As a general rule, if you have 
a RANDOM or REPEATED statement, FROC MIXED will not match 
FROC GLM. See the FROC MIXED documentation. 

Q: How can I get the sums of squares for my fixed effects? 
A: You can't. FROC MIXED uses maximum likelihood methods and 
does not compute sums of squares. See the CONTRAST statement 
documentation for an explanation of how the F statistic is constructed. 

Q: How can I get my parameter estimates? 
A: For fixed effects, use the SOLUTION option on the MODEL 
statement. For random effects. use the SOLUTION option on the 
RANDOM statement. 

Q: PROC MIXED is taking a very long time, or a lot of computer 
teSOurce5 or is causing an ABEND of some kind. What might be causing 
this? 
A: See SAS NoteS 5568 and 6176. The MIXED procedu.., is potentially 
one of the biggest resouroe hogs in SASISTAT. 
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Q: Where is my PROC MIXED output? Why is my PROC MIXED 
output going directly to the printer? 
A: Sec SAS Note 1068. This is an output delivery system issue. 

Q: Can PROC MIXED handle spatial error structures? 
A: Yes, in either the RANDOM or REPEATED statement. The 
structures available (such as the POWER structure) are documented in 
Technical RepoI1 P·229, page 312. 

PROC MODEL (SAS/ETS) 
Q: ls !here any way to impose bounds on the parameter estimates in my 
model? 
A: Cun-endy, the MODEL procedure does not suppnrt a BOUNDS 
statement, although one is planned for a future release. Several slllltegies 
are~~inthe~~~on~impos~~onthe 
parameters. These are described on pp. 589·590 of SAS/ETS User's 
Guide, Second Edilion. 

Q: Can I do Generalized Method of Momell/S Estimation? 
A: Yes. As of release 6.08, the MODEL procedure supports GMM 
estimation by specifying GMM on !hi FIT swement. The BARTLETT, 
PARZEN iIIId Quadratic Spectral kernels are supported for this method. 
For the details, see pp. 55S-S51 of SASIEl'S Uur's Guide, Second 
Edilion. 

Q: Can I do Full Information Maximum Likelihood estimalion? 
A: Yes, as of release 6.08, the MODEL procedure supports FlML 
estimation by specifying FlML on the FIT swement Several estimators 
of the variance covariaJlce nwrix of the parameter estimates are 
available. For the details. see pp. SSS·S60 SASIEl'S User'S Guide, 
Second Edition. 

Q: I used to use PROCs SYSNUN and SIMNUN, but now I can't find 
them in the documentation. Wbal happened to these procedures? 
A: In Version 6, PROCs SYSNLlN, SIMNLlN and MODEL were rolled 
into one new MODEL procedure. The FIT statement in PROC MODEL 
provides the same functionality as PROC SYSNUN (i.e. paramerer 
estimation) and the SOLVE statement provides the same functionality as 
PROC SIMNUN (i.e. model simulation and fOJeCaSting). Although we 
encourage you to convert to the new syntax for future models you 
develop. PROC SYSNUN and PROC SIMNUN syntax is still 
RCOgnilJed by the system. It is simply converted intemaIIy to the 
appropriate PROC MODEL code. 

PROC MORTGAGE (SASlETS) 
Q: What is the courent status of this ~ure? 
A: The newer PROC LOAN in 6.07.03 and later supersedes PROC 
MORTGAGE and is more versatile. 

PROC MULlTEST (SASlSTAT) 
Q: How do I compute a trend test for ~portions? 
A: Sgppose Y indicaleS response or no response and X is the dose 
amount of a drug. You can test thai the proportion of response increases 
with dose using the Cochran·Armitage test in PROC MULTTEST (with 
CLASS X; TEST CA(Y);). This can also be done in PROC LOGISTIC 
(with MODEL Y=X;) by looking at the score test printed in the 'Criteria 
for Assessing Model Fit' table of the printed OutpUL 

Neural Network Macros: %TNN_NLP, %TNN_RUN 
(SAS/OR) and %TNN_MODL (SASlETS) 
Q: What do the Neural Network Macros do? 
A: These macros are intended as EXAMPLES of how artificial neural 
networks can be implemented with SAS software. These macros are 
NOT fuU·featured production-quality ~grams suitable for serious data 
analysis in a wide range of practical applications. The % TNN_NLP 
macro fits a Standard feed·forward neural network with one hidden layer 
(a multilayer perceptron) as a nonlinear multivariate regression model by 
least squares using the SASIOR procedure NLP for nonlinear 
programming. The %TNN_SIM macro simulates a network using 
parameter estimates (weights) previously computed by the %TNN_NLP 
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macro. The predicted values and residuals are stored in the OUT= data 
seL Various statistics measuring goodness or badness of fit are stored in 
the OUTFIT= data seL The %TNN_MODL model does the same thing 
as the %TNN_NLP and %TNN_RUN macros. but it uses the MODEL 
procedure in SASIETS instead of PROC NLP in SASIOR. 

Q: What do the Neural Network macros require? 
A: SAS/OR release 6.08 or higher (PROC NLP). %TNN_MODL does 
not require SASIOR, but does require SASIETS (PROC MODEL). 

Q: How do I get the Neural Network macros? 
A: From the sample libraries. 
o www connect to: 

bttp:Jlwww.sas.comftechsupidownload!sibbsistatl and get 
nlpex7.sas or mode17.sas 

o anonymous ftp: ftp ftp.sas.com get 
lusersfftp/techsupldownloadlsibbslstatlnlpex1.sas or 
luserslftpltechsupldownloadlsibbslstatlmodel1.sas 

o SIBBS: download nlpex7.sas or model?sas from STAT area. To 
use, see documentation in headers. 

Q: ls there any funher infonnatiEJn on implementing NewaJ Networks in SAS? 
A: Flies containing twO articles (in Postscrtpt form), macro code, and 
examples are available via anonymous ftp in the directory 
/publsugil9lneurall . Connect to the lnsIitute's ftp server with the 
conunand: ftp ftp.sas.com These articles appear in the SUGI19 
Proc •• dings(1994). neurall.ps· Sarlo, W.S. (1994). "Neural Networks 
and Statistical Models," Proceedings of lhe NiMt.enlh Annual SAS 
Uurs Group InlenUIIW/lQ1 Conference, Cary, NC: SAS Institute, pp 
1538-1550. neural2.ps· Sarle,·W.S. (1994), "Neural Network 
Impleme~on in SAS Software," Proceedingsoflhe Nineuenth 
Annual SAS Users Group International Conference, Cary, NC: SAS 
Institute, pp 1551·1513. (Slightly revised version) plots.ps· Plots from 
the 2nd paper in high-resolution gmpbics. macros.sas • Macros from the 
2nd paper. example.sas • Examples using the macros with the XOR and 
sine data. example.bls • Output from ClUIJIIple.sas. example2.sas • 
Examples using the macros with the motorcycle data. example2.bls • 
Output from exampIe2.sas. 

PROC NUN (SASfSTAT) 
Q: How can I get an rsquare for my nonlinear model? 
A: One way to calculate an rsquare for a nonlinear model is 
demonstrated in the sample ~gram NUNRSQ.SAS, which is available 
in the SAS Sample Ubrary. However, yoo should note thai this estimator 
is no longer bounded by zero and one. There is also debate as to whether 
corrected sums of squares should be used. For a discussion of the 
~es of different estimators of rsquare see Kvalseth's paper, • A 
Cautionary Note About Rsquare," in The " ..... rican SlatislicUm 
(November, 1985). It discusses eight different eslimators of rsquare, all 
of which are equivalent for a linear model with an intercept, in tenns of 
both linear models without an intercept and nonlinear models. 

%NUNMIX macro 
Q: What does %NUNMIX do' 
A: It filS nonlinear, mixed models. 

Q: What is required? 
A: SASlSTAT, release 6.08 or later. An optional macro that generates 
plots based on the fitted model uses PROC GPLOT, so SASf(lRAPH 
will be needed to use it. 

Q: How do I get %NLINMlX? 
A: From Release 6.10 (or later) STAT sample library, member 
n1inmix.sas. 
o WWW connect to: 

http://www.sas.comltechsupidownlOad!sibbsistatl and get 
nlinmix.sas and nlmixex.sas 

o anonymous ftp: ftp ftp.sas.com get 
IusersIftpltechsupidownloadlsibbsistatlnlinmix.sas get 
Iuserslftp/techsupldownloadlsibbslstatlnlmixex.sas 

CJ SIBBS: download nlinmix.sas and n1mixex.sas from the STAT 



atea. To use. see documentation in header. Examples of use are in 
nlmixex.sas (and following the macro defiIrition it! tile sample 
libnuy member, nlinmix.sas). 

PROe NLP (SASlOR) 
Q: What is the status on documentation and availability for PROC NLP'? 
A: PROC NLP is available as an EXPERIMENTAL procedure 
beginning in Release 6.08. The procedu.., solves nonlinear pro8J1Ullll1ing 
problems, i.e., optimizing a nonlinear objective function wilen they have 
linear or boundary constraints. There is an extended users guide 
available by contacting Technical Support. 

Q: Can PROC NLP handle non\incarconstrainlS? 
A: No. But beginning in Release 6.09, there are routines in PROC IML 
that will. There is an internal draft document that descn'bes these 
routines that is available upon request from Technical Support. The 
PROC IMLroutines ale NLPNMS, NLPQUA, NLPCG, NI..PQN, 
NLPDD, NLPTR, NLPNRA. NLPNRR, NLPLM, and NLPHQN. Each 
routine perfonns the optimization using a different algorithm. 

Q: Does SAS have a function or proc that will maximize my Iilcelihood 
function? 
A: PROC NLP will maximize a likelihood function as long as you can 
exp"'ss the function in DATA step code. There ale examples available, 
and it is not diffICult to do. 

PRoe NPAA1WAY (SASISTAT) 
Q: Can I get DOD-parametriC multiple comparisons from NPARIWAY? 
A: No, but this is a suggestion on the SASware Ballo ... (Some users run 
PROC GLM on ranked data.) 

Q: Can I get exact, I-sample, non-parametric tests of location fur small 
samples? 
A: Yes. PROC UNIVARIATE gives the Wilcoxon signed-rank test and 
the sign test which are eJUlCl for small samples (the Wilcoxon uses an 
exact method when N<2O). 

Q: Can I get exact, 2-sample, non-parametric tests oflocation for small 
samples? 
A: Not with any procedUle. However, exact. two-sample tests can be 
done with some SASIIML modules as presented in the Observations 
4Q93 (Vol. 3 No. I) article, "A PROC IML program to obtain exact 
significance levels in the non-parametric, two- independent -samples, 
locaIion problem", The PROC IML code implementing this is available 
via anonymous ftp at ftp.sas.com. in the file 
lobserVationslv3n Ilberry/penntest . 

PRoe OPTEX (SAS/QC) 
Q: The Reference Guide doesn't show PROC OPTEX examples. Ale 
there any? 
A: Yes. ·SASIQC Software: Usage &< Reference. Version 6, First 
EdItion" provides complete cIocwnentation, including introductory 
examples and advanced examples for Release 6.1 O. In general, this book 
can be used for all current release of SAS/QC. 

Q: How can I completely randomize the output plan? 
A: You can'l with OPTEX. After you output the pIao, add a random 
variable and then sort on it, for example: data outplan; sel outplan; 
random=ranuni(I23); run; proc sort; by random; run; 

Q: Can I create balanced incomplete block designs (BlBDs)? 
A: Starting with Release 6.10, you can use the new BLOCKS statement 
to create BIBDs. Use the STRUCTURE: option on BLOCKS to specify 
the Dumber and size of the blocks. 

Q: Some of my factors have mo.., than two levels, bUI the design it 
createS only bas two levels for these factors. How can I get it to use all 
levels? 
A: These factors should be specified on a CLASS statement. Otbetwise. 
they are lIeated as ..,gression effects and the most efficient design for 
sucb effects uses only their smallest and largest values. 
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PRoe PHREG (SASISTAT) 
Q: Is PROC PHREG available OR the PC IHIdet Release 6.04? 
A: Yes. The SAS site ..,presentative must call to request it. 

Q: How do 1 fit a "muitinomiallogistic" or "discrete cboice" or 
"McFadden's conditiOllallogistic" model? 
A: TS273 sbows an example of how to do it. 

PAoe PLAN (SAS/STAT) 
Q: How can 1 completely randomize the output plan? 
A: You can't with PLAN. After you output the plao, add a random 
variable and then sort on it, for example: data outplan; set outplan; 
!lIIIdom=ranuni(123); run; proc sort; by random; run; 

%PLOTIT macro 
Q: What does %PLOTlT do? 
A: %PLOTIT is a complex macro that creates plots of labeled points 
typically used to display the .... ults of =pondence analysis, principal 
components analysis, multidimensional scaling and preference mapping. 
It equates axes in the process of making such plots. TS259 discusses and 
iIIustrales its use. or equivalently, ..,fer to Observations 4Q94 (Vol. 4 No. 
I), pg23. 

Q: How do I get %PLOT1T? 
A: from STAT sample library (Release 6.08 or later), member 
crspplot.sas . NOTE: The following versions of %PLOTIT require 
Release 6.10 or later: 

CI WWWconnectto: 
http://www.sas.comltecbsupldown\oadlsibbslstatl and get 
crspplot.sas 

Q anonymous ftp: ftp ftp.sas.com get 
/userslftpltecbsupldownloadlsibbslstatlcrspplot.sas 

Q SIBBS: download crspplor.sas from the STAT area. 

PROCPROBIT(SA~AT) 
Q: Is PROC PROBIT available on the PC under Releases 6.03 or 6.04? 
A: It was not available when Release 6.03 was released. However, it was 
added to Release 6.03 when the 6.03 update was shipped. It was 
documented in Technical Report P-179.lt bas been in aII..,1eases since 
(including Release 6.04). 

Q: Wby ale my parameter estimate signs backwards? How can I fix 
them? 
A: PROC PROBIT models the probability of the LOWER response 
level. For example, for a binary response. Y; with levels 0 and I, PROC 
PROBIT models a quantity that increases and decreases with Pr(Y=O). 
This causes the parameter estimate signs to be reversed from modeling 
Pr(Y=I).lfyouwanttomndel Pr(Y=I), then do: 

PROC SORT; BY DESCENDING Y; 
PROC PROBIT ORDER=DATA .... 

Q: How do I classify/score new observations? 
A: Add the new observations to the original data set. setting the ..,sponse 
to missing for all of the new observations. PROC PROBIT ignores all 
observations with missing response vnIues (so the fit will be identical to 
using just the original data set). Then, use the OUTPUT statement 10 
request the OUT'" data set and predicted probabilities (P=vamame). The 
OUT ~ data set will contain pledicted probabilities fur all observations, 
including the new ones. Do DOl use PROC SCORE. 

Q: Why ale some or all of the inverse confidence limits missing? 
A: If the first parameter estimate (after INTERCPT) is not strongly 
significant, missing inverse confidence limits often result, and this is 
correct. Keep in mind that you'.., trying to get a confidence interval on 
the INDEPENDENT variable that would generate a given !eSponse. 
Think of a plot of response on the vertical axis and the first independent 
variable on the horizontal axis (any other independents ale beld fixed). 
Imagine a regleSSion line with confidence bands around it. Now draw a 
borizontalline at the response of interest. Whele the horizontal line hits 
the confidence bands defines the inverse confidence interval on the 
independem variable for that response. Now, if the.., is a strongly 
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signiflCallt slope. the horizontal line should intersect both confidence 
bands. Bul. if the s10pe is near zero (the regression line is flat). then the 
horizontal line may conlllCt oo/y one or neither band. When this 
happens, the confidence interval is just an upper Or lower bound or is 
unbounded. 

Q: Why can't I gel the OUTEST = data set? 
A: The OUTEST= data set cannot be generated if the CLASS statement 
is used. See SAS Note 6000 for a possible work-around. 

Q: Can %PROBIT compute invene Mill's ralio? Can %PROBIT do 
Heckman's two-stage model 10 comet for sample- selcctioo? 
A: No, but there is a user-contributed program that does both of these. 

Q WWW COIIIIect 10: 
http://www.sas.com/tecllsupldownload/sibbslstall and gel 
heckman.sas 

Q anonymous ftp: ftp ftp.sas.c:omgel 
lusersfftpltecbsupldownloadlsibbslstatlheekman.sas 

o SIBBS: download file heckman.sas from STAT IIIQ. 

Q: What are some issues .egarding LACKPIT tests or heterogeneity 
factols with respect 10 sample size or degJees of freedom? 
A: Because continuous variables may appear in the model, the lack-of­
fit statistics and the heterogeneity factor ate not computed within 
.eplicate groups and then pooled. However, the data should be plCSorted 
by the covariates (i.e. independent variables) 10 correctly compute the 
statistics. Further, the LACKFIT tests ate not good tests oflack-of-fit if 
the number of .eplicateS at some settings of the covariates is small. The 
heterogeneity factor is an estimate of overdispersioo and is simply the 
Pearson chi-square statistic divided by its deg.ees of freedom. This is 
appropriate when there is little or no .eplication. We intend 10 add a 
".eplicates analysis" option in Version 7 that will compute pooled, 
within· .eplicate group LACKFIT tests and overdispersion. A good 
discussion of these issues is given in McCullagh and NeIder, 1989, 
"Genetalized Unear Models, 2nd edition" on pages 118-122 and 126-
128. Also, see the chapter on ovenlispersion in D. Collen's book, 
"Modelliog Binary Data" (1991), Chapman & Hall. 

Q: Does %PROBIT do bivariate probit models? 
A: No. 

PROJMAN MENU SYSTEM (SASIOR) 
Q: What documentation do I need for PROJMAN? 
A: For .elease 6.08 and later, you sbould have: SASIOR &grwan: TM 
PROJMAN Menu Sys~m, V6, 1st Ed., and SASIOR User ~ Guide: 
Proj~c, Monag~1IIII1It, V6, 1st Ed. For Release 6.10, see also "SAS 
Softwan: ClrDnges fUId Enhance_s. ReilUlSe 6.10." Other project 
management features available in SASIOR ate documented in "SASIOR 
User's Guide, V6, lSI Ed." Possibly also helpful ate: SASIOR Softwaro: 
Project Management Exampk., V6, 1st EtL, and Project ManagelllCllt 
Using the SAS System, V6, 1st Ed. Note: The "OR User's Guide" and 
the "OR User's Guide: Project Management" are sent when SASIOR is 
licensed. With 6.10 licenses, the "Changes and Enhaocements" 
document is also sent. Along with these is a .eply can! that allows you to 
gel a copy of the "PROJMAN Menu System" book, free of charge. 

PROC RANK (Base SAS) 
Q: What percentile/quartile/decile is each observation in? 
A: Use the RANK procedure (documented in the SAS Procedures 
Guide, Version 6, Third Ed. for this. Specify GROUPS=IOO 10 get 
percentile ranks, GROUPS=IO for decile ranks and GROUPS=4 for 
quartile ranks. 

PROC REG (SASISTAT) 
Q: The NOM Option on the MODEL statement causes a note that the 
rsquare has been Jedefmed. How is it defined with NOINT? 
A: The rsquare is stiP ealculated as the regression sum of squares 
divided by the total sum of squares. However, when there is not an 
intercept in the model, the um:orrected. rather than corrected, sums of 
squares is used. The best refeJence for exactly how the ealculations are 
being performed is the section on multiple correlation (pages 95·98) of 
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Searle's book ·Unear Models" (1971, John Wiley & Sons). A good 
discussion of regression through the origin is also found in Section 2.4.5 
(pages 33·38) of the "SAS System for Regression, Second Edition" 
(1991, SAS Institute Inc.). Note that PROC GLM cnlculates the rsquare 
for the NOINT model in the same way. 

For a discussion of the properties of different estimators of rsquare see 
Kvalseth's paper, "A Cautionary Note About Rsquare," io the American 
Skllisriciim (November, 1985). It discusses eight different estimators of 
rsquare, all of which are equivalent for a linear model with an iotercept, 
in terms of both linear models without an intercept and nonlinear 
models. 

The most important things to note are that the rsquare for a nointercept 
model is calculated different1y from that for a linear model with an 
intercept and that the two should NOT be directly eompated. For those 
wanting 10 maIce such a comparison, Myers suggests ealculating an 
rsquare for the NOINT model as: 

I • (error ss from noint model I corrected IOtaI ss). 

For further discussion, see pages 30-31 of Myers' book "Oassieal and 
Modern Regression with Applications" (1986, PWS Publishers). 

Q: How do I gel the pamneter estimates (a.k.a. beta values or regJeSsion 
roeffic:ients), t-statistics, p-values or confidence intervals inlO a SAS 
data set? 
A: The OUTEST= option on the PROC REG statement creates a data set 
that contains the parameter estimates and optionally the variance­
covariance matrix of the parameter estimates (if you also specify the 
COVOUT option on the PROC REG statement). If you want the t· 
statistics and probabilities, see the REGCI sample program. See pages 
1389-1391 of the SASISTAT User:rGuide, V6. Fourth Edition fora 
discussion of what is available in this data seL Many enhancements to 
this data set are documented on page S26 ofTechoical Report P-229. For 
example, you can now get the rsquan::, adjusted rsquare and many other 
Slats ill this data set. 

Q: How can I get the standardized parameter estimates into the 
OUTEST data set? 
A: Use PROC STANDARD to standardize the data fd (PROC 
STANDARD MEAN~ STD=I;). then run PROC REG with the 
OUTEST= option spedfied on the PROC statement. When the data is 
standardized prior to going ioIO PROC REG, the regular estimates are 
the same as those produced by the STB opcion when PROC REG is 
executed on the nlW daIa. 

Q: How can I get PROC REG 10 use the standard errors produced by the 
ACOV option io ealculatiog my t-statistics? 
A: If you specify single degree of freedom tests (using the TEST 
statement). PROC REG will compute the test using the regular standard 
errors and then will recompute the test usiog the standard errors from the 
ACOV matrix. It will be a chi-squan::, rather than a I. since the standard 
errors are asymptotic, rather than exact. See pages 820-821 of Hal 
White's (May, 1980) EcOnDmetriCJl paper for details. 

Q: Can I apply an inequality constraint (for example, B 1>0) to the 
parameterS in PROC REG? 
A: The RESTRICT statement in PROC REG only allows equality 
constraints. However, you can use the BOUNDS statement in PROC 
NLIN 10 apply inequality constraints. PROC NUN solves lioear models 
quickly! 

Q: What exactly is the SPEC option testing? 
A: The SPEC option is testing a joint null hypothesis of the following: 

C tbe enors are bomoskedastic 
Q the errors are independent of the regressors 
C the model is conectIy specified 

Failure of any of these conditions can lead 10 a statlstic;ally significant 
test statistic. Essentially, the statistic is testing a jOint hypothesis that the 
model's specification of the first and second moments of tbe dependent 
variable is correct. See the bottom of page 823 of Hal White's May 1980 
EcrnJometrica paper for more details (the SPEC option is Theorem 2). 



Q: How does PROC REGIGLMletc. compute this or that swistic? 
A: See Chapter I, "Inttoduction to Regression Procedures," in die 
SASISTAT User's Guide for many formulas (confidence limits, standard 
errors. etc.) that are used by ALL regression procedures. 

PROC SHEWHART (SASJQC) 
Q: The Reference Guide doesn't show examples. Are there any? 
A: Yes. ·SAS/QC Software: Usage & Reference, Version 6, First 
edition" provides complete documentation, includiog introductory 
CJtaIIIPIes and advanced examples for Release 6.10. In general, this book 
can be used for all current release of SASIQC. 

Q: The standard deviation computed by PROC SHEWHART is different 
from the one computed by PROCs MEANS or UNIVARIATB. or by 
hand. Why? 
A: The formulas used 10 compute variability are different. PROCs 
MEANS and UNIVARIATE use the usual 'sum of squmcd deviations 
from the mean' formula, whereas in control charting, an unweighted 
average of subgroup standard deviations or ranges is computed. See the 
Computational Detalls section in SASlQC Reference. w,r. 6. First Edition 
for the formulas used in quality control. 

Q: The limits from a. LIMITs.: data set are being ignore~hy would 
this happen? 
A: By default, control limits wi\l be computed based on the input 
DATA= data set. If you want 10 use the limits from a L1MJTs.= data set, 
you must also specify the READLIMITS option on the chart statement. 
The reason you musltell PROC SHEWHART to use the limits is so that 
you can have multiple chart statemenlS in one run of the procedure. 
Therefore you can choose wbich charts will use previously determined 
limits and which charts will have limits based on the laW input data. 

Q: How do I control the number of pages PROC SHEWHART uses to 
print a chart? How can I put more subgroups on one page? 
A: Use the NPANELPOS= option on any chart statement to tell PROC 
SHEWHART boW many subgroup positions to put on a page. For 
ClUUIIpIe, if you have 100 subgroups and you want yourc:ontrol chan to 
corne out on one page, use NPANELPOS=IOO on the chart statement. If 
you want this same coutrol chart to corne out on two pages, use 
NPANBLPOS=SO. The default is NPANELPOS=SO for all charts except 
boxchart, where the default is 20. 

Q: Can SAS do a Gage (or gauge) R&R analysis? 
A: The GAGE application is part of the Release 6.10 SASlQC Sample 
Library. It can be used 10 produce I1II1ge charts and average charts, and it 
also performs the AveragelRange and Variance ComponenlS Methods. 
Reference: ·SAS Tools for Assessing Gage Repeatability and 
Reproducibility", Julie LaBarr, SUG119 Proceeding. (1994). 
Requiremcuts: SAS/QC is lequired. SAS/ AF is required if you want to 
modify the application, but it is not needed 10 run it. SAS/STAT is 
lequi",d for the Yariance ComponenlS Method. 

SQC MENU SYSTEM (SASlQC) 
Q: How do I start up the SQC Menu System? 
A: Q Releases 6.03 and 6.04: Type the following on the command line: 

af c=sashelp.sqc.qcmenu.program 
Q Releases 6.06, 6.07.01, 6.07.02: 1) Under SAS/Assist. select 

Planning Tools, then Quality Cnll or 2) type SQC on the 
command line 

Q Releases 6.07.03 and larer: I) Under Assist, select DaIa Analysis, 
then Quality Cnll or 2) type SQC on the command line or 3) via 
pmenus: Globals->lnvoke Applicarion->Data Analysis->Quality 
Control 

%STDIZEmacro 
Q: What does %STDIZE requiJe? 
A: Just base SAS unless the METHOD=AGK(p) or METHOD=L(p) 
options are used, in which case SASISTAT is needed, and Retease 6.06 
and higher. 

Q: What does %STDIZE do? 
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A: The %STDtzE macro standardizes one or more numeric variables in 
a SAS data set bY sllblracriRg a Ioc:atioa measure and dividing by a scale 
measure. A variety of location and scale measures are provided, 
including estimates that are ",sistantto outliers and clustering (sec the 
METHOD: argument). You can also multiply each standardized value 
by a constant and add a constant. 

Q: How do I get %STDIZE? 
A: Sial sample library (6.09 or later): member stdize.sas 

Q WWW connect to: 
http://www.sas.comltechsupldownloadlsibbslstat/and get 
stdize.sas and xrnacro.sas. via 

Q anonymous ftp: ftp rtp.sas.com get 
/userslftpltecbsupldownloadlsibbslstatlxmacro.sa.s get 
/userslftpltecbsupldownloadlsibbslstatlstdize.sas 

Q 5mBS: download stdize.sas and xmacro.sas from STAT area To 
use, see documentation in headers. 

PROC STEPDISC (SASlSTAT) 
Q: Can PROC STEPDlSC print the discriminanl functions? 
A: No. Use PROC DISCRIM instead. 

Q: Can PROC STEPDISC output the selected variables to PROC 
DISCRIM? 
A: No. 

Q: Which variables are most important (are best discriminators)? 
A: Use PROC STEPDlSC to help select the best discriminating 
Variables. Once a set of variables is selected, PROC CANDISC (or 
PROC DISCRIM with the CANONICAL option) can teD you boW 
important each variable is via the structure coefficients. The discriminant 
function coefticients from PROC D1SCRIM are NOT the best way to 
detesmine variable importance since correlntion among the variables can 
make their interpretation in that way misleading. 

PROCTREE(SA~AT) 
Q: Can I get high JeSOlution dendrognuns (tree diagrams)? 
A: PROC TREE does not currently produce high resolution trees, but it 
will beginning with ",lease 6.11. Cunently. there is a user-written macro 
that wiIJ work, and it was published ObseT\lations, IQ9S (Vol. 4, No.2). 
The code is available upon lequest 

%TREEDISC MACRO (SASIIML) 
Q: What does %TREEDISC lequire? 
A: SASI1ML. SAS/OR is lequired to dmw the tree, but the tree can be 
lisred without SASIOR. Release 6.08 or higher is recommended. 

Q: What does %TREEDISC do? 
A: The % TREEDISC macro generates a SAS data set which describes a 
decision tree computed from an input data set 10 ptedict a specified 
categorical dependent variable from one or more other predictor 
Variables. The tree can be listed or dlaWD or used 10 generate code for a 
SAS DATA step to classify observations. 

Q: How do I get 'lI>TREEDISC? 
A: Q WWW connect to: 

http://www.sas.comltecbsupldownloadlsibbslstatl and get 
treedisc.sas and xmacro.sas. 

Q anonymous rtp: ftp rtp.sa.s.com get 
Iuserslftpltecbsupldownloadlsibbslstatltreemsc._ get 
Iusen;.lftpltechsupldownloadlsibbslstatlxmacro.sas 

Q 5mBS: download treedisc.sas and xmacro.sas from STAT area. 

To use, see documentation in headers. 

Q: What are the three sets of statistics printed at each node? 
A: VAL: Stands for VALUES. The values you see are the values of the 
ptedictor variable by which the node was split. For the root (the trunk of 
the tree) the values of the dependent variable are given. Missing values 
for character variables are noted with an '.'. COU: Stands for COUNT. 
This category contains the number of observations in each category of 
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the dependent variable on the node. PVAL: Stands for PVALUES. The 
values listed here an: the two smallesl adjusted p values which could be 
used for further splilS. If !here an: no p values present TRBEDISC will 
not split again al that branch althat node. 

Q: Why weren't some of my observations classified? 
A: Whenever an observation could be assigned 10 more than one node, 
it is considered ·~ied." The TRBEDISC variable T1E_ shows the value 
IWO or mon:o The observation is dropped from the analysis. 

PRoe TSCSREG (SASlETS) 
Q: Is TSCSREG available under the 6.04 release? 
A: An experimental version of the procedure is available upon request 
through TecJmica1 Support. 

Q: Why do I get the warning: "phi matrix is singular" when I run 
PARKS method? 
A: Any time the number of cross sections is greater than the number of 
time series observations per cross section, PROC TSCSREG will 
produce the warning. (This is analogous to running seemingly unrelated 
regRssion with fewer observations thin equations in the model.) The 
only circu\DVention is 10 reduce the number of cross sections. 

Q: PROC TSCSREG requites the same number of time series 
observations in each cross section. Is there any way around this 
lestriction? I don't want to omit any of my data from the analysis. 
A: 'There is no way around this curlentlimitalion in PROC TSCSREG. 
However, If you have access to the SASISTAT product, then the MIXED 
procedure can be used to fit models that an: very close to the Fuller­
BaItese and Da Silva methods in PROC TSCSREG. Following an: 
examples of the conesponding specifications: 

,. Fuller-Banese model in TSCSREG "' 
proc tscsreg data=a fuller, 
model y=xl x2 xl I covb, 
id state year, 

run; 
,. FuIIer-BaItese model in MIXED "' 
proc mixed data=a, 
class Btate year, 
model y=xl x2 xl I s p, 
random state year, 

run; 
,. Dasilva model in TSCSREG "' 
proc tscsreg data=a dasilva m=5, 
model y = xl x2 xl, 
id state year, 

rum 
,. DaSilva model in PROC MIXED please note that the estimates 
will not be identical since TSCSREG uses Seely's method and 
MIXED uses REML. But they should be close. "' 
proc mixed data=a, 
class state year, 
model y = xl x2 xl I 8, 
random state year, 
repeated I type=toep(6) sub=state, 

run; 

PRoe TTEST (SASISTAT) 
Q: Can I test the diffi:lence between two groups if I only have summary 
statistics (means and sid dev's) and not the raw data? 
A: No, but this is easily done in a DATA step. The necessary formulae 
an: in the PROC TTEST documentation. You can use the PROBF and 
PROBT functions to compute the p-values. 

PRoe UNIVARIATE (Base SAS) 
Q: Can I get just the box plot? Just the probability plot? Just the 
histogram? 
A: No, you cannot select the plolS separately. If you have SASlQC, 
PROC CAPABILITY can be used to cn:ate probabilily plots nod 
histograms, and PROC SHEWHART will produce box plots. 
SASIGRAPH can also be used to get box plots with PROC GPLOT and 
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the INTERPOL=BOX option on a SYMBOL statement. See Technical 
Report A-I 06, Probability PWltlng, for code to produce probability plots 
using only BASE SAS. TSSO discusses probability plots using 
SASIGRAPH. 

Q: I'm trying to test my data for normality with the NORMAL option in 
PROC UNIVARIATE. How do I interpret the values thai I get? 
A: Yeiu cno always look at the probability value (labeled either 
PROB<W or PROB>D). Small values may indicate non-normality, and 
typical choices an: 0.05 and 0.10. Be sun: and look at the normal plot 
too, as a large sample size makes the test vel)' powerful, and may cause 
the test to reject a sample that is very close to being normal. Many 
statistical teSlS that require the assumption of normality an: robust, so 
'very close' to normal ..... y be good enough. See page 38 of the second 
quarter 1990 SAS Communications and page 627 of the SAS Procedures 
Guide, V6. 3rd ed. 

Q: Can PROC UNIVARIATE compute a weighted median or other 
quantile? 
A: No. The WEIGHT statement does not affcctthe quantiles. If the 
weight values an: not extremely large and an: integers (or can be made 
integers by multiplying them by a constant that doesn't make them too 
large), then the FREQ statement can be used. A weighted median can be 
computed with PROC FASTCLUS in Release 6.ff1.03 or later. The 
Cluster Median reported by FASTCLUS is a weighted median when the 
options LEAST=I (see Teclmical Report P-229) and 
MAXCLUSTERS=I an: used along with a WEIGHT statement The 
statistic computed by FASTCLUS is a median in the sense that it 
minimizes the weighted sum of the p-tb powers of the absolute 
deviations. 

Q: How does PROC MEANS/sUMMARYIUNIVARIATE compute this 
or that statistic? 
A: The answer is probably in Cbaptc:r I "SAS Elementary Statistics 
Procedures" in the SAS Procedures Guide. TbeIe is also a vel)' useful 
table on pages 2-3 of the procedures guide that shows which descriptive 
statistics an: computed in which procedures. 

Q: My standard deviation (or variance) computed by PROC 
MEANSISUMMARY' UNIVARIATE is much too large. What is the 
matter? 
A: If you an: using a WEIGHT statement you probably also need 10 use 
the VARDEF= option on the PROC statement. 

Q: What percentile/quartile/decile is each observation in? 
A: Use the RANK procedUle (documented in the Proceduru Guid.) for 
this. Specify GROUPS=IOOto get percentile ranIcs. GROUPS=IO for 
decile ranks and GROUPS=4 for quanile ranks. 

Q: Why don't I get the same p-value for the KoImogorov-Smimov 
statistic as when I use a table? 
A: The critical values of the K-S statistic depend on N (as with most 
statistics). However, Stephens. (see the reference given at end of the 
PROC UNIVARIATE chapter in the Procedures Guide) came up with a 
transformation of the K-S statistic that incorporales N, so that you can 
compare the transformed statistic against a single set of critical values. 
That is what we do in SASIINSIGHT and PROC UNIVARIATE. 

Q: When outputting several statistics on several variables, the output 
data set bas everything on one observation. Can I !eshape it to be more 
useful? 
A: Yes. See SAS Communicalions, 1Q90, pg 41 for a program that 
reshapes the output data set so that variables an: the statistics and the 
observations an: the original variables. 

Q: How do I get a 95% confidence interval of the median or I st or 3rd 
quartile? How can I get the standard error of the median? 
A: For a variable, Y, PROC UFETEST ( Release 6.08 or later) gives the 
median and a CI: proc IifeleSt a1phaql=.05; time y; run; The standard 
elYOr of the median can be obtained from the STDMED() function 
available in SASlQC. See page 596 of the QC Ref. Guide. 



PROC VARCOMP (SASlSTAT) 
Q: My PROC VARCOMP and PROC GLM results don't agree - why? 
A: They wiu agree - if you specify the model in such a way that they are 
fining exactly the same Type I model in both procedures. The order of 
the effects on the MODEL statements is important, as well as 
appropriate specifiattion of FIXED effects in PROC VARCOMP, and 
RANDOM effects in PROC GLM. 

Q: How can I write the results of my PROC VARCOMP to a data set? 
A: You can't. Usc PROC MIXED. 

Q: How does PROC VARCOMP compare to PROC MIXED? 
A: PROC MIXED does not perfonn a Type I analysis. For certain 
models, PROC MIXED and PROC VARCOMP wiu not agree, and that 
is the nature of the algorithms used. PROC MIXED and PROC 
VARCOMP compute starting values differently. As a general rule, 
PROC MIXED is a more robust algorithm. but sometimes people are 
happier with PROC V ARCOMP results. This is choice is up to you. 

Statistical Keyword Reference LIst (test or item => 
PROClmodule/sample programlinfo) 
AID (Automatic Interaction Detector>-S= CHAID 

Alpha (Crnnbach's) -PROC CORR 

ANOVA using SIll1lll\8l)' statistics-DATA STEP, _ the LaIson article 
in The American Statistician, May 1992. 

ARCH (Autoregressive Conditional HeteroscedastIc:ity) -I'ROC 
AUTOREG (Release 6.08) 

Area eslimatiol>-TS233 

Balanced incomplete block designs (BIBDs) -Beginning in ReJease 
6. I 0 there are additional options in PROC OPTEX for =aling BIBD 
designs. For earlier releases. _ Technical Report P-I 88, Chapter 6, 
example 6 using PROC OPTEX. We can't guarantee that OPTEX will 
find BIBDs using this pre-6. I 0 method, but it often does. 

Bartholomew test of ordering of proportions-Not available. but the 
Cocbran-Annitage test of linear trend (_ below), which tests a stricter 
alternative hypothesis, is available. 

Bartlen test for variance bomogeneity-SAMPLE LIBRARY: 
BARTLETf. Or download homovar.sas from STAT area of SIBBS. Or 
download techsup/downloadlsamplcs/staLandjmJlhomovar.sas nsing 
anonymous ftp. 

Bhapkar's test-l'ROC CATMOD using REPEATED statement to test 
uwginaJ homogeneity as in example 7's 3 df test of SIDE. Reference is 
Agresti (1990), Categorical DataAnalysis, pp3S9, 499. S= Stuart­
Maxwell. 

BiscriaJ coneIation-not available. but s= "point-biserial correlation" 
below. 

Bivariate Probit model-Not available. 

Bonferroni t-tesl-PROCs OLM, ANOVA, MULTTEST 

Box and wllisker pJots-PROCs UNIVARIATE, SHEWHART. GPLOT 
(I=BOX ... IN SYMBOL STMT) and SAS/lNSIGHT (Release 6.08). 

Box-Behnken Desigos-SASlQC ADX menu system gives them. There 
is no ADX macro for these. 

BOl<..cox Transformations-ADX menu system or ADXTRANS macro 
inSAS~. 

Breslow-Day test (of homogeneity of odds ratios)-pROC FREQ, CMH 
option 

CART (Classification and Regression Trees)-We don't do it currently. 
but development is considering writing a procedure to do it. If you are 
illterested. call Technical Support so that we can ask some questions. See 
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CHAID below. 

CHAID (Chi-square Automatic Interaction Detector)-A macro 
(%TREEDISC) to do this is available via SIBBS and anonymous ftp. Or 
the macros can be sent upon request. 

Chi-square goodness-of-fit test for I -way tables-Sample Ubrary: 
Pearson Observations article (Vol I, No I), pg. 17; SAS Communications 
articles (9OQI pg.43 & 91Q3 pg. 3S), TSI76, SAS-Note 6062219, 
6041468, 5186436. 

Cli-square (2-way tables)-PROC FREQ 

Chi-square(correc!ed)-pROC FREQ 

Clow test--Currently, no SAS procedure automatica\ly computes a 
Clow F test. However, it easy to do in either PROC REG or PROC 
SYSLIN using a TEST statement. "SASIETS Software: Appliattions 
Guide 2. Version 6, FiIst Edition" provides scveraJ approaches from 
performing this test on pages 62-64. 

Cluster analysis, categorical data-see DISTANCES 

Cochran-Armitage ltend test-PROC MULTTEST. This is a test for 
trend in proportions. 

Cochran's Q:-Release 6. JO PROC FREQ (AGREE option). Before 
Release 6. I 0: Set up as 3-way table and usc the CMH option in the same 
way as for McNemar's test. See the McNemar example, pg 129 of 
SAS/STAT User's Guide, "'11. 

Cohen's kappa-See kappa. 

Conconlance, Kendall's Cocfficicnt-See Kendall's Coefficient of 
Concordance. 

Conditional Logislic model-For I: I ("one to one") matching, _ 
example S in PROC LOGISTIC. For M:N matching (for M>I, N>I), _ 
example 3 in PROC PHREG. Or, _ Multinomial Logit modeJ below. 

Confidence interval (on a mean)-DATA STEP, PROC MEANS 

Conjoint Analysis-~hnical Report R-I09, Conjoint Analysis 
Examples. 

Contrasts-PROCs GLM. CATMOD 

Control charts-PROCs SHEWHART, MACONTROL. CUSUM 

CorreIations-PROCCORR (PEARSON, SPEARMAN, KENDALL) 

CPK (process capobility indices)-PROC CAPABILITY 

CPM (Critical Path Method)-PROC CPM 

D (Somer's)-PROC FREQ 

Decision trees-PROC DTREE 

Dickey-Fuller test for unit root-There are two macros for this in the 
autocaJJ libwy when SASIETS is licensed. The macros are called 
%DFTEST and %DFPVALUE. %DPTEST automatically calls the 
%DFPVALUE macro. However, the %DFPVALUE may also be run on 
its own to compute the p-vaJues for tests statistics that have already been 
computed. For more iIIformation regarding these and several other 
macros, _ pp. 945-951 SASIETS User's Guide, 2nd Ed. 

Difb:ntiaJ equations-IML (CALL ODE) 

Discrete Choice modeI-<See Multinomial Logit model below) 

Distances-'l&DISTANCE MACRO in DISTANCE member of the 
Release 6.09 STAT sample library, or %D1STNEW, available upon 
request. 

Duncan multiple range test-PROCs GLM, ANOVA 

Dunnett's test-PROCs GLM, ANOVA 
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Durbin-Watson statistic-PROCs GLM (with CU or CLM options), 
REG (OW option),AUTOREG (DW=oplinn) 

DXYand DYX(Somer's)-PROC FREQ (MEASURES option) 

ED5O--See lDSO. 

Empirical distribution function-EDF option in PROC NPARIWAY 

Equality of means-PROCs ANOVA, GLM. 1TEST 

Fishbone diagnuns-PROC ISHIKAWA 

FISher's exact test-PROC FREQ (EXACf option) 

Fisher's least significant difference-PROCs ANOVA, GLM 

Friedman's IeSt-PROC FREQ (if only one respoase per treatment­
block combination). See PROC FREQ example. Or PROC RANK; by 
block, then PROC GLM (if more than one respoase per combo). 

Full-infonnation maximum lilcelihood-PROC SYSUN 

Gage (or gauge) JepeIltability and reproducibility (R&R)-GAGE 
application.(SASlAF and FRAME) in 6.10 Sample library. Paper by 
LaBurin SUGI19 proceedings (1994) discusses this and the 
application. 

GAM (GeneraJized Additive Models)-not available 

GARCH (Generalized Autoregressive Conditional Heteroscedasticity)­
PROC AUTOREG (Release 6.08 and later) 

GEE (Genera\ized Estimating Equations)-Nol available from the 
Institute. However, you can get a user-written macro that does it. See 
StatFAQs entty under PROC GENMOD above. 

Geanetric means--Sample Library (member: GEOMEAN) 

Gini's mean differencc-SAS/lNSIGHT 

GuttmaJI scaling-There is a Version S supplemental library program 
called PROC GUTTMAN. This bas not been convened to Version 6 
largely because it is an eXbemely expensive a1gnritbm and can only 
handle up to abonl 12 items. Guttman himself reconunended 
conespondence analysis as a better aJtemative. (see "Measurement and 
PredicIion", Stouffer and Guttman, Wiley I 966.). So, PROC CORRESP 
might be the thing 10 tty. 

Hoeffding's D-PROC CORR 

Homogeneity of variance-Sample Library: BARTLETT, 
'lbHOMOVAR 

HoIelling's T-square--PROC GLM and "SAS System for Linear 
Models," pp. 2S2-2SS 

Integmtion--SAS/IML (CALL QUAD in Release 6.07.03); see also area 
estimation above 

Imraclass com:lation-PROC NESTED C'percent oftotal" column) or 
by using the %intracC macro available in the stat din:ctory of SIBBS, or 
via anonymous FTP in the directory: 
luserslftpllechsupldownloadisampJes(stacand_imJl . An example using a 
data set in American Statistician, Vol 47 , No.4, page 293 is available on 
request. 

Inverse Mill's ratio-See Mill's tatio below 

Ishikawa diagrams-PROC ISHIKAWA, Ishikawa menus & macros 

Item anaIysis-SUGI PROC ITEM (IBM VS ONLy) sample library 
(member: ITEM) 

Jonckheere's IeSI-PROC CORR with KENDALL OPTION (see SUOI 
14 P,,=edings (1989), 89 PP. 1337-9) 

Kappa (Cohen's, weighted or nOI)-Release 6.10 PROC FREQ 

SESUG '95 Proceedings 462 

(AGREE option). PROC CATMOD as described in TS 118 is a poor 
second alternative. 

Kendall's Coefficient of Concordance-Not available, but see the 
AGREEoptionofPROC FREQin Release6.IO(orlater).lt will test 
agreement between two raters. 

Kendall correlation-PROC CORR 

Kendall's Tau-a-PROC FREQ 

Kurtosis-PROCs UNIVARIATE. MEANS 

LDSO-PROC PROBIT INVERSECL option 

Levene's test of equal variances-SAS/LAB 

Likelihood ratio chi-squarc-PROC FREQ 

Linear programming (optimizatiOll)-PROC LP 

Ljung-box Q statistic-PROC ARIMA 

Manlel-Haen=1 chi square-PROC FREQ 

McFadden's mode1-See CondiIionalLogistic model. 

McNemar's test-6.10 PROC FREQ (AGREE option). Before Release 
6.10: Set it up as a 3-way table and use the CMH option. See example on 
page 129, SASlSTAT guide, Vol I. 

MediaD-PROCs UNIVARIATE. LIFETEST 

Mill's ratio (or inverse)-SAS does not compute it, but if you want it in 
the context of a probit model. there is a user-conaibuted program that 
will do it. See the PROC PROBIT section above. It is on our list of 
suggestions. 

MIssing value JCpIacement-PROC STANDARD (REPLACE option). 
Do not use PROC TRANSREG. 

Moving average-PROC EXPAND (SASIEfS) in Release 6.08 and 
higher suppons this with tile TRANSFORM: option on the CONVERT 
statement See tile ETS User) Guide, 2nd Ed. If you don't have 
SASIETS see the Sample Library (member: MAVERAGE). Also see pp. 
223-228 of SAS LongU/lge and ProcedaRl, Usage 2. 

MLOGIT or MPROBIT procedum-These are nol procedures wrinea 
or supported by SAS JnstituIe. If you want a MultinomialLogit 
~-Cboice model or Min's ratio, see the enaies for these above 
and below. See also version S SAS Note 3639 concerning tllese 
proced=s. 

Multinomial Logit model-PROC PHREG. See TS273 

Multiple comparisons (repeated measures)-see "Performance of 
Multiple Comparisons in Repeated Measures Designs Under 
Nonsphericity" by Steve Thomson SUGI JS Proceedings, (1990). pp. 
1365-1370. It is also available as TS23S. 

Neural Networb--%TNN_NLP in NLPEX7 member of Release 6.09 
SAS/OR sample library 

Normality, leSt of-5ee ''TEST OF NORMAUTY," and PROC 
UNIVARIATE 

Numerical integration-IML (CALL QUAD) 

Odds Ratios-PROC LOGISTIC 

Optimization-PROCs LP, NETFLOW, NLP, TRANS, ASSIGN 

Outlier detection-See "SAS System for Statistical Graphics, Fust 
Edition" Chapter 9 for methodology. 

~d comparisons t-tesl-PROC MEANS (See Example 2 in PROC 
TTEST for an example.) 

Pareto charts-PROC PARETO 



Partially Balanced Incomplete Block Designs (PBIBDs)-See Balanced 
Incomplete Block Designs. There is nothing thai speclflcally creates 
these, but PROC OPTEX might do it in some cases. 

Path analysis-PROC CALIS 

Pearson conelation-PROC CORR 

Percentiles-PROCs RANK, UNlVARIATE 

PERT-PROC CPM 

Phi coefficient-PROC FREQ 

Point biserial conelations-PROC CORR (see SAS Note 3956) 

Polychoric correlation coeftlcient-PROC FREQ PLCORR option on 
tbe TABLES statement. See Technical Report P-222 pg 223. 

Polyserial conelations-llOl corready available 

Power-"%Power: A Simple Macro for Power and Sample Size 
Calculations" by Kristin Latour.SUOI 17 Proceedings. 1992. pp.ll73-
1177. It is available as TS272. 

Probability plots-PROC CAPABILITY 

Project management-PROC CPM, PROJMAN menu system 

Queueing-see SIMULATION below 

Random sampling-DATA STEP; see the SAS AppUclllions Guide. 1987 
Edition. or $AS Lmzguage and Procedures. Usage 2 for suggested code. 

Regression-PROCs REG. GLM. PHRECl. LlFEREG. and others. 

Reliability coefficient (SPSSj-see ALPHA 

Repeated measures mUltiple comparisons-see "Performance of 
Multiple Comparisons in Repealed Measures Designs Under 
Nonsphericity" by Steve Thomson. SUOt J S Proceedings, (1990), pp. 
1365-1370. It is also available as TS235. 

ROC (Receiver Operating Characteristic) curve-PROC LOGISTIC - In 
Release 6.10, use the OUTRQC.nption. Befm Release 6.10. plot 
sensitivity against (I (J().speclflcity) values Iiom the output of the 
CTABLE option after specifying PPROB=O to I by .OS • 

Rsquare-PROCs REG. GLM, CALIS 

Scbeffe multiple comparisons-PROCs GLM. ANOVA 

Seemingly IJDrelated regression-PROCs SYSLIN. MODEL 

Skewness-PROCs UNIVARIATE, MEANS 

Somer's D-PROC FREQ 

Somer's DXY and DYX-PROC FREQ 

Spearman conelation-PROC CORR 

Standardizing data-%STDIZE macro in STOlZE member of the 
Release 6.09 STAT sample library, PROC STANDARD 

Stoan-Maxwell test-Use PROC CATMOD with the REPEATED 
statement to test marginal homogeneity. See Example 7 - the 3 df test of 
'side'. This is actually Bhapkar's test, but it is asymptotically equivalent 
to the Stuart-Maxwell test. For reference see Agresti (1990), Categorical 
Dara Analysts. pp 359. 499. See Bhapkar. 

Student-NewJlWl-KeuIs test-PROCs GLM. ANOVA 

Student's t-test-PROCs UNIVARIATE. MEANS. SUMMARY 

Sum of squmes-PROCs UNIVARIATE, MEANS. SUMMARY. GLM 

SUI1l111lltY statistics-ANOVA-5ee '"ANOVA using sWlU1llll")l statistics" 

SymmelIy. test of in 2-way table-AGREE option in PROC FREQ 
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(Release 6.10 and later) 

Trimmed mean-SASIINSIGHT 

T-test-PROC TIEST 

T-test(Bonferroni)-PROCs GLM, ANOVA, MULTTEST 

Tau-a(KendalJ's)-PROC FRBQ 

Tau-c(Stuan's)-PROC FREQ 

Test of homogeneity of variance-sample library (member: 
BARTLETT) 

Test of normality-PROCs UNIVARIATE. CAPABILITY. We have no 
test for multivariate normality. 

Tctrachoric conelations-PLCORR option in PROC PREQ (see 
Technical Report P-229). The tetrachoric correlation is a polycboric 
correlation for 2x2 tables. 

Three-stage least squmes (3SLS)-PROCs SYSUN. MODEL 

Trend test for 2 by c tables-PROC MULTTEST's Cochran- Armitage 
Test; !'ROC LOGISTIC's score test; PROC FRBQ with CMH and 
SCORES=rank options 

Tolerance intervals-PROC CAPABILITY 

Tukey's range test-!'ROCs GLM. ANOVA 

Two-stage Jeast squares (2SLS)-PROCs SYSUN. MODEL 

Weighted means-PROC MEANS 

Winsorized mean-SASIINSIGHT 

Yule's Q for 2x2 tables-same as Gamma statistic in PROC FREQ 
(CHISQ optioo) 

How to Use Fse Anonymous FTP and SIBBS 
ANONYMOUS FTP 
SAS Institute's anonymous lip service can be used to upload or 
download files without prior registratioo. To use this facility. connect to 
IIp.sas.com. Once you me connected. enter the following responses as 
prompted: 

Name (1Ip.sas.com:<userid»: anonymous 
Password: <your E-Mail address> 

If you get a message thai ftp.sas.com is an unknown host. use the IP 
address instead; the IP address is 192.35.83.8. 

SIBBS 
The phone number to access SIBBS is: (919)677-8155. Communication 
software must be configured for no parity. 8 data bits. and I stop bit (8-
N-l). Speed up to 14.400 baud. To register. log in as follows: 

First name: first name 
Last name: last name 
Oty. State: city and state 
PASSWORD: whatever password you desire 

You will be prompted to enter your specific informatiOn. Accounts will 
be available for use immediately. You can track probletns. review 
problems, resolve or add to them. You can request maintenance and 
submit SASware Ballots and also have the capability of downloading 
zaps and SAS Usage Notes. 

SAS, SASIASSIST. SASIETS. SASIl'SP. SASIGRAPH. SAS/lM.L. 
SAS/lNSIGHT. SASILAII. SASIOR. SASIQC. SASISTAT. and JMP .... nogislOred 
lrademarks or Irademarks of SAS InstiIU1e Inc. in die USA and other COUDttics. 
Observati .... SAS CommuniClllicms, and the SAS~ Ballot"", pubtished by 
SAS JDSDWIClnc. IBM and OS/2 arc nogisteRd tradematIts or Iradernarb of 
Inlmllllional Busi .... Machines Corporalion. (R) indicates USA nosislrlIIion. 

Other braDd and prod"'" names "'" nogistorecllrademarks of their respective 
companie5. 
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