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The purpose of this paper is to address some common 'how to" 
and 'what does lhis mean" users' questions collected by 1he 
statistk:s group in Technical Support. Product discussion inctudes 
SAS/IMl, SASIINSIGHT, SAS/STAT, SASJOR, SASlQC, 
SASfETS. SASJLAB, JMP, and base SAS software. The 
emphasis is on what can be done with lhe current releases ralher 
lhan with future releases, although comments are provided where 
appropriate. Understanding 1he paper requires lllUe or no 
technical or statistical expertise. The paper should be particularly 
useful to Site representatives whO face a lot of questions abOut 
statl$tlcs. 

The paper itself is based on our intemal notes to each o1her and 
is not really intended to stand alone as any sort of documentallon. 
We all contribute, the informallon is constanlly updated, and we 
use this Information to help resolve as many calls as possible on 
initial contact. 

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

The best way to make use of this paper is to store it as an ASCII 
file on your computer somewhere, and then use your 'find' or 
'search' commands to look for text of interest That is how we use 
it, and it workS well. TS·S07 (see below for comments on T5-II##) 
is an ASCII version of lhis paper, and you may obtaln it by 
phoning SAS Technical Support and requesting TS·S07, or via lhe 
Institute home page, SIBBS, or anonymous ftp. 

Frequently Asked Questions for all of lhe areas In Technicsl 
Support are available on the Technical Support WWW page. 
These are updated weekly and are searchable. To access, 
connect to: 

htIp:/lwww.sas.comiservicattechsuplFAQ.html 

OccasiOnally, the answer to a question might make reference to 
T5-II##. This refers to a Technical SUpport Note or TS Note. 
These are not available as a coDdon; however. we do provide 
them individually free of charge on an BIHleeded basis. Please do 
not request one unless you have a specific need - lhat way we 
can corriinue to provide them without charge. Most of lhem are 
available oniine, and you can access lhem yourself as dascrtbed 
below. 

Olher contributors to lhis paper inctude: David Schlotzhauer (who 
originated 1he file), Eddie Routten. Uz Shaw, Duane Hayes, F'hll 
Gibbs, Annette Sanders. cathy Maahs-Fladung, Donna 
WoodWard, Kathleen Kleman and Kevin Meyer. 

STATFAQS 
(STATlSTlCAUMATHEMATICAL 
FREQUENTL Y·ASKED-OUESTlONS) 

Q: How do I acceu the TSNotes (TSdocs) from the Internet? 
A: Those avallable online can be downloaded Via ftp from lhe 
directory: techsupldownloadllechnote, or from 1he Web in lhe 
directory: 
htIp:/lwww.unx.sas.comllechsUpidownIoadltechnotel Note that 
some files are flat, ASCII files, while some are postscript flies that 
will have to be serri to a postscript prtrrier to be usabte. 

349 

Q: Does SAS do boots1rapplng? Jackknifing? 
crossvalldetlon? 
A: Yes. Some procedures Implement lhese methods: MUL TTEST 
can use bootstrap- or permutallon·resarnpting to adjust lhe 
p·values of lhe t·test, Cochran-Armitage trend test or FIsher exact 
test. DISCRIM uses crossvaIldation to obtain nearly unbiased 
estimates of the classification error rates in a discriminant 
analySis. Also, there are macros available online to perform 
jackknife and bootstrap analysis for simple random samples, 
computing approXimate standard errors, bias-corrected estimates, 
and confidence Intervals assuming a normal sampling distribution. 
In order to use lhesa macros, you need to know enough about lhe 
SAS macro language to write simple macros yourself. 

o User can obtain Via WWW by connecting to: 
htIp:/lwww.sas.comJlechsupidownloadlstati and getting 
jackbOOt.sas. 

o User can get these liles via anonymous lip: ftp IIp.sas.com get 
techsupldowntoadlstalljackboot.sas 

o User can get Via SIBBS: download jackboOt.sas from STAT 
area. 

Q: Has someone at $AS written a special program to do 
<Insert statistic name here>? 
A: If lhe answer Is no, you can try to find out if someone in lhe 
user community has done so by posting your inquiry to one of 
these newsgroups: 

o sci.stat.consutt - for statistical consulting 
o scI.stat.ma1h - for malhematical statistics questions 
o comp.soft-sys.sas - for SAS questtons 
D or to one of lhese USTSERV maHlng lists Via EmaH (note that 

lhese may also be available as newsgroups): 

o SAS-L 
o STAT·L 

Q: What causes ·ERROR: Unable to ac;cess message 
##.##'"1 
A: Messages like 1his can occur with ANY procedure. It means 
that lhe procedure was unable to find Its message file and 
indicates an Installation problem. The message file contains lhe 
text of Notes, Warnings and Error messages as well as the text of 
table and column headers used in the printed output. 

Q: Is there a way to do a po_r analyls I determine the 
sample size needed ? 
A: The %f'OWER macro will. It uses GLM's OUTSTAT data set to 
compute the power of a statistical effect test or to estimate lhe 
sample siZe required to provide a significant effect test. Since the 
macro uses lhe OUTST AT data set as lhe input data set, only 
1hOse tests that use the MSE as an error tenn will be computed 
appropriately. It may be necessary to do some modifications to 
lhe macro in lhe case of a REPEATED or RANDOM statement. 
%POWeR macro is available Via anonymous ftp, SIBBS or the 
Worldwide Web (WWW): 

o User can obtain Via WWW by coMeCllng to: 
htIp:/Iwww.sas.comitechsupidowntoadistatipower.ses 

o User can obtain Via anonymous ftp: 

o lip ftp.sas.com 

o get techsupldownloadlstatlpower.sas 



C User can get via SIBBS: dOwnload power.sas from the STAT 
area. 
To use. see documentation in header. Or see '%Power: A 
Simple Macro for Power and Sample Size Cslculations" by 
Latour. SUG117, 1992. pp. 1173-1177 (TS-272). 

Q: Is there a test of multivariate normality? 
A: Yes. A macro to lest multivariate normality is available online. 
It performs Mardia's testS basad on multivariate skewness and 
kurtosis. II also provides a chi-square quantlle-quantile plot 1hat 
allows tor visual assessment of multivariate normality. It requires 
Version 6.06 or later of SASIIML Software or Version 6.09 TS450 
or later (except Version 6.10) of SASlETS Software. If neither Is 
found. only univariate normality lests can be provided (and, 
optionally. the Q-Q plot). 

c User can obtain via WWW by connecting to: 
http://www.sas.comltechsupidOwnloadfstati and getting 
multnorm.sas. 

C User can get these files Ilia anonymous ftp: ftp ftp.sas.com get 
lechsupldownloadlstatlmultnorm.sas 

C User can get via SIBBS: dOwnload multnorm.sas from STAT 
area. To use, see documentation in header. 

Q: How can I get a matrix of polychorlc (or tetrachorlc) 
correIa1Ions? 
A: The PLCORR option in PROC FREQ compules the polychoric 
(or tetrachoric) correlation between two ordinal (or binary) 
variables. However, in one execution it cannot compute many 
suCh correlations and outpul a correlation matrix. The 
POL YCHOR macro creates a SAS data set containing a 
correlation matrix of poIychoric correlations or a distance matrix 
based on poIychoriC correlations. The macro is available online: 

o User can obtain via WWW by connecting 10: 
http://www.sas.com/techsupldownloadfstatl and getting 
potyChor.sas. 

c User can get these files via anonymous ftp: 
ftp ftp.sas.com 
get techsupldownloadfstatlpolyChor.sas 

C User can get via SIBBS: dOwnload poIyChor.sas from STAT 
area. To use, see documentation in header. 

Q: How can I estimate parameters or test the Itt or generate 
values from Johnson distributions? 
A: The SASIQC semple library programs, JOHNSYS1.SAS 
through JOHNSVS7.SAS, generate values from each of the 
Johnson Su, Sb and SI systems of dlslributlons, estimate the 
parameters of the distribution from the generated data, compute 
the Cpk index, and draw a high-resolution histogram overlaid wI1h 
the fitted Johnson distribution curve. The file JOHNSYS4.SAS 
contains a SASIIML based macro 1hat chooses the proper system 
and estimates the parameters of the dlslrlbutlon. However, no lest 
ot 1he model fit Is done. These files appear In 1he SAS/OC semple 
library in release 6.08 or later. SASIIML and SASIOC are required 
(PROC CAPABILITY Is used). 

Q: Whet machines and what procedures support vector 
processing? 
A: IBM 3090 and oec VAX 6000 and 9000 series machines are 
capable of vector processing (multiple processors used 
simultaneOusly). $AS Software uses the vector processing 
capabilities of these machines. See SAS Note V6-SYS.SV5-0719 
and V6-SYS.sY5-3412 and T5-161. 

Q: Is there an interface between SAS Software and 
StatXact(r)? 
A: $AS Institute provides no interface wI1h StatXact. StatXact 
[StatExact) is a software product from Cylel Software Corp. They 
have created a limited Interface that allows StatXact to read SAS 
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transport files. There may be additional capabilities. For 
information, contact Cytel Software Corp. at (617) 661-2011. 

Q: How can I compute points along the curve (density, mass 
or distribution) of a theoretical distribution (such as Normal 
or Gamma)? 
A: Beginning in 6.11, the new PDF, CDF. and LOGPDF functions 
are available to calculate points on the probability density (or 
mass) function or cumulative dlslribution functions and the log of 
the density for many dlslributlons. DIstributions available are the 
BemouOl, Seta, Binomlat, Cauchy, ChI-square, exponential. F, 
Gamma, Geometric, Hypergeometrlc, Inverse Gaussian (Wald), 
Laplace. logistic, Lognormal, Negative Binomial, Normal, Pareto, 
Poisson, T, Uniform, and Weibull. Documentation is available in 
T5-506. 

Q: How can I get the daIa sets and programs from a 
statistical book published by SAS Institute? 
A: Following is information for online access to !he data sets and 
SAS code from our statistical books. Access is via the WWW, 
anonymous ftp, or SIBBS. For WWW, the URL and filename are 
given. For anonymous ftp, connect to ftp.sas.com, change 
directory 10 the directory shown and download the filename 
shown. For SIBBS, go to the STAT area of the Download menu 
and download the filename snown. in some cases. compressed 
files are also available. The filenames of compressed files end in 
'Z' or '.zlp". SAS System for Unear Models, 3rcf Edition (56140) 
www: htIp:llwww.sas.comlsemplesfflle: A56140 or A56140.Z 
ftp: publpubllcationsl file: A56140 or A56140.Z SIBBS: IInmod.sas 
or IInmod.zip $AS System for Regression, 2nd Edllion (56141) 
WWW:htIp:llwww.sas.comlsemplesf file: A56141 or A56141,Z 
ftp: publpubllcalionsl file: A56141 or A56141.Z SIBBS: reg.sas or 
reg.zip categorical Data AnalysiS Using the SAS System (22320) 
WWW: http://www.sas.comlsemplesf 1I1e: A55320 or A55320,Z 
ftp: publpublicalionsl 1I1e: A55320 or A55320,Z SIBBS: caldatsas 
/.ogistic Regression Examples Using the SAS System, VetsJon 6, 
1st EditIon (55201) WWW: htIp:ltwww.sas.comIsemple&. file: 
A55201 or A55201.Z tip: pub/putlilcationsl file: A55201 or 
A55201,Z SIBBS: logiatex.sas Survival Analysis Using the $AS 
System: A Practical Guide (55233) WWW: 
http:ltwww.sas.comlsemple&. file: A55233 ftp: pub/publicationsl 
file: A55233 SIBBS: survival.sas SAS System for S/alislical 
GraphiClS, 1st ErJItJon (56143) WWW: 
http://www.sas.comltechsup/downloadfstall program file: 
statgraf.sas or statgraf.zip data file: statgdat.sas or statgdalzip 
tip: techsup/dOwnloadfstatl program file: statgrat.sas or 
statgraf.zlp data me: statgdatsas or statgdat.zip SIBBS: program 
file: statgraf.sas or statgraf.zip data file: statgdalsas or 
statgdat.zlp SAS System for Forecasttng 17me Serles, 1986 
crJltJon WWW: http://www.sas.comflechsupldownloadfstall file: 
forecast.sas or foracast.zip ftp: leehSUpidownloadfstat/ file: 
forecast.sas or forecast.zip SIBBS: forecast.sas or forecast.zlp 

ADX MACROS (OC) 

1st available: 6.03. doc.: SASIOC Software, Usage & Refere11C8, 
Vetsion 6, 1st cd., Volumes 1 and 2 

a: The Reference Guide doesn't show examples. Are there 
any? 
A: The old QC Guide (SASfQC SOftware, Reference. Version 6, 
1st Cd.) doesn't show examples. However, the new QC Guide 
(SASfQC SOftware, Usage & Refera11C8, Version 6, 1st cd., 
Volumes 1 and 2) dOes. Also, examples of all QC procedures are 
in TeChnical Report P-188. 



AOX MENU SYSTEM (aC) 

1st available: 6.03 (no doc.) Dlnerant interface starting 6.06 (doc.: 
ADX Menu System for Design of Experiments) 

a: Where Is the doGumentatlon? 
A: The book, • ADX Menu System for Design of experiments", is 
available from SAS Institute Book Sales. 

a: What Is required? 
A: SASlQC and SASlSTAT are required. If SASIGRAPH is 
available, you will be able to produce hi-resolution graphs. If 
SASIFSP 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. 
ConsequenUy, SASIFSP Is highly desirable. 

a: It I already have a design. how can I Import It for analysis? 
A: If the design is one of the Iypes that ADX can creste, then you 
can import It by clicking on File: New design: Add existing data set 
and filling in the resulting window. 

Q: Can I dlsplsy the allsslng structure of the design? 
A: Yes. How you do this depends on wha1her you have saved !he 
design or not. If you are creaung a design, then you can see the 
aliasing structure by clicking on Examine: Parameters: Examine 
Aliasing in NOPROMPT mode (click NOPROMPT button if you 
are using ths prompUng windows). This is described on page 28 
of the ADX menu system book. If you have already saved the 
design "and" entered response data, then in NOPROMPT mode, 
click on the MODEL button to display the 'Change Model" window 
and click on "Second order'. ClIck on File: End to close the 
'Change Model" windOW. Now enter PROMPT mode by clicking 
on Help: Prompt and then click on Examine Effect Estimates. This 
Shows any aliasing involving main effects and 2-way interacUons. 
Note that the response data are not used, but It must exist. 
ConsequenUy, random data will do. You don't need ADX to get 
!he aliasing structure of a design. Simply run It through REG using 
anything as response data. If some of the effects listed in the 
model are aliased, REG prints a note that the model is not full 
rank and prints the Unear dependencias It finds. This repon is the 
aliasing structure. Note thet REG cannot tell you if a 3-way 
interacUon is allased with a main effect unJess both the main 
effect and the 3-way InteracUon are In the model. So, be sure to 
list all effects of Interest In the model. Since REG does not accept 
MODEL terms like A 'B, it is eesier to usa GLM with the 
undocumented option, AUASING, alOng with the E option on the 
MODEL statement. For instance, if you have a 5-factor design 
and you want the aliasing S1IUCIUre Showing up to 3-way 
InteracUons, use the following code: 

proc glm; 
model y=xllx21x3lx4IxS@3 aliasing e; run; 

PROC ANOVA (STAT) 

Q: Is there a way to teat for homogeneity of variances? 
A: Yes. In 6.11 maintenance. the MEANS statement in ANOVA 
and GLM includas options for testing homogeneity of variances 
for one-way ANOVA models and win perform Welch's test for 
dlHerences between group means when the group variancas are 
not assumed to be equal. The Bar1lett, Brown-Forsythe, Levane, 
and O'Brien tests are provided. Example: 

PROC GLM; CLASS TRT, MODEL Y=TRT; 
MEANS TRT/HOVTEST=LI£VENE WELCH; 

Prior to 6.11 maintenance, the %HOMOVAR macro performs the 
O'Brien, Brown-Forysthe, Levine, Bartlett. and Welch Anova 
F-tests for homogeneity of variance in one-way ANOVA settings. 

351 

The macro requires base SAS and STAT (V6.06 or later). It is 
available via anonymous lip, SIBBS or the Wortdwide Web 
rtVWW): 

o User can obtain via WWW by connecting to: 
httjl:llwww.sas.comltechsupldownloadlstatl and getting 
hOmovar.sas. 

o User can obtain via anonymous lip: lip IIp.sas.com get 
techsupldowntoadlstatlhomovar.sas 

Cl User can get via SIBBS: download homovar.S8S from the 
STAT area. 

To use, see documentation In header or see SUGI17 (1992) pp. 
1178-1182. 

Q: How can I get multiple comparisons on interaction 
means? 
A: See T5-282, 'Strategies for Perfroming Multiple Comparisons 
on Means" by Kendall, SUGI18, 1993, pp 1283-1289. 

PROC ARIMA (ETS) 

Q: Is there any additional documentation? 
A: The SASIETS Software: AppilcatfDns Guide 1 provides 
examples of fitting univariate Box.Jenklns models in PROC 
ARIMA. Examples of estimating and forecasting transfer funcUon 
and intervention models are also included. For a more theoretical 
reference, sea the SAS System for Forecasting TIme Series. 

a: What do I need to do If I get the Warning: More values of 
input variable are needed? •• 
A: You get !his message when you are forecasting either a 
regression model or a transfer funcUonlintervention model and 
you do not supply future values of your Input variable(s) for your 
LEAD= observations. You can supply future values by either 
concatenating them to the bottom of your DA TA= data set, or by 
fitting a model to your Input series with IDENTIFY and ESTIMATE 
statements. Note that for intervention models (Le. models with 0,1 
dummy variables), you must supply values lor your dummy 
variables in the OAT A= dala set 

a: la there a way to output the parameter estimates to an 
output data set? 
A: As of release 6.07.03, there are two ESTIMATE statement 
options that allow you to output the parameter estimates. They 
contain the same information, however, the data sets are 
structured diffarentiy, so you can chose the one most appropriate 
for your application needs. The options are OUTEST = and 
OUTMODEL= . These are documented in either the second 
edition of the SASIETS User's Guide or in Technical Repon 
P-231. 

Q: Is there a way to output the statistics of fit to an output 
data set? 
A: As of release 6.07.03, the OUTSTAT= option on the 
ESTIMATE statement allows you to output the statistics of fit such 
as A1C, SBC, SSE, and the log likelihood. This is documented In 
either the second edition of the SASlETS User's Guide or In 
Technical Repon P-231. 

PROC AUTOREG (ETS) 

Q: Can I fit ARCH or GARCH 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 
(EGARCH) and GARCH.jn-mean (GARCH-M). This funcUonailty 
is documented In the second edition of the SASIETS User's 
Guide. 



Q: For GAACH models, what distributions are supportecl tor 
the error term? 
A: CUrrently, only the standard Normal dlstribution is supported, 
however, we are planning to support other distributions such as 
Studenfs t In a future release (most likely S.11). (Suggestions for 
altemative distributions are welcome.) 

Q: Is it posaIbie 10 fit a Cochrane-orcutt model? 
A: No. The Cochrane-Ol'cutt method Is slmHar to the default 
Yule-Walker method for flrst-order autocorretation, excep11hat the 
Yule-Walker method retains information from the first observation. 
To fit this model. spacify the NLAG=1 option on the MODEl. 
statement 

PROC CAUS (STAT) 

Q: Is multlgroup analysis supported? 
A: No. It Is ptenned for V7. 

PAOC CANDISC (STAT) 

Q: Which variables are most Important (are best 
discriminators)? 
A: CANDISC (or DISCRIM with the CANONICAl. option) can tell 
you how important each variable is via the structure coefftclents. 
The structure coeflIcients are just the correlations between the 
original variables and the canonical var1ables (what some people 
call 'lOadlngs'). The dlscrimlnant function coefftcients from 
OISCRIM are NOT the best way to determine variable importance 
since correlation among the variables can make their 
interpretation in that way misleading. 

PAOC CAPABIUTV (QC) 

doc: SASlQC Software, Usage & RefBrencs, Version 6, 1st ed., 
Volumes 1 and 2 

Q: The Aeference Guide doesn't show examples. Are there 
any? 
A: The old QC Guide (SASlQC Software, Reference, Version 6, 
1st Ed.) doesn't show examples. However, the new QC Guide 
(SASlQC Software, Usage & Referencs, VelSion 6, 1st Ed., 
Volumes 1 and 2) doeS. Also, examples of all QC procedures are 
In Technical Report P·1es. 

Q: Is there eny additional docUrnenmtlon? 
A: Yes. TS-291: "Process Cspabillty Analysis Using SASlQC 
Sof\Ware, Release S.08" (the orange booklet) contains 
documentatIOn for new 6.08 features including the INSET and 
COMPHISTOGRAM statements. 

Q: Can I overlay more than one curve from the same family of 
dlstrlbutlona onto a histogram? 
A: No, not In PROC CAPABIUTY. You can use PROC GREPLAY 
to replay multiple plOtS on top of each other. Or you can use 
SASIINSIGHT to overtay multiple curves. 

Q: can I test for Uniform distribution? 
A: Yes. The Uniform distribution is a special case of the Beta 
distribution when alpha=tJeta-1. Use the options A=1 and 8=1 
with the BETA distribution option to test tor uniformity. Use the 
THETA= 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 
thet the input data are distributed U(10,25), use the option: 
BETA(A=1 B=1 THETA=10 SIGMA=15) 
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PAOC CATMOD (STAT) 

N: Additional documentation from SAS Institute: 'Cstegol1cal Data 
Analysis Using Ih8 SAS System" discusses the CATMOD, 
LOGISTIC and FREQ procedures at length and is available from 
Book Sales. Also, tlte categorical Data Analysis course notes are 
available from Book Sales. These notes were not designed to be 
used by themselves, bUt they are done pretty well and may be 
useful on their own. 

N: Recommended references: Agresti (1990) "Cetegorical Data 
Analysis', published by Wiley Is provides a very gcod survey and 
talks about $AS some. Freeman (1987), "Applied Categorical 
Data AnalysIs' Is also very gcod and perhaps a bit Iowar-level 
than Agresti. He also shows some $AS code. There are several 
Bage publications that mlgl\t be instructional. 

N: Out of memory or taking a lot of time: As the number of 
parameters in the model increases, so does the amount of 
memory and time needed. The number of parameters in the 
model Is a function of the number of var1ab1es and the number of 
levels in each variable. Generally, CATMOD is not Intended to 
handle ANY variables with many levels. 

Q: Bsckward parameter estimate signs - why? How can I fix 
it? 
A: CATMOD models the probability of the LOWER response 
level. For example, if no RESPONSE statement is specified, for a 
binary response, Y, with levels 0 and 1, CATMOD models a 
quantity (caDed a logil) that increases and decreases with 
Pr(Y=O). This causes the parameter estimate signs to be reversed 
from modeling Pr(Y=1). If you went to model Pr(y=1), then do 
this: 

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

Q: Which Parameter estimate goes with which Independent 
var level? Why aren't there as many parms as levels of my 
Independent var? 
A: See Example 1 in PROC CATMOD. Variable level ordering is 
given by the default POPULATION PROFll.E section 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 of TAT 
(a), parm 3 is the effect of the 2nd level of TAT (b), perm 4 is the 
effect of the 31d level of TAT (c). Notice 1ha1 there is no perm for 
the last level of TAT (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 tlte sum of the other parameters 
(-(parm1 +parm2+perm3». 

Q: Infinite parameters or redundant effects message - What 
dol do? 
A: These happen when some parameters of the model are 
detected to be infinite (see middle of page 470 in Vol. 1). 
Parameters 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 parms commonly happen 
when there are zeros in the table thet CATMOD analyzes. To see 
this table, use the FREQ option on the MODEL statament. By 
reducing the number of effects on the MOOEL statement and/or 
the number of levels per variable (both of whiCh will 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 lind the least disruptiVe way to remove the most zeros. If any 
variable on the MODel. statament has many levels (variables in 
the DIRECT statament, if used, are likely candidates here), try 
categcriZing It to reduce itS number of levels. 



Q: What does this error message mean and what can I do to 
fix It: The response functions ant Anearly dependent since 
the number of functions per population, X, Is greater than or 
equal to the number of response levels, y, In population z 
(wh_ x, y snd z are Integers). 
A: This means the data are too sparse for the model specified. 
One way to fix lhis is to decrease the number of populations. The 
number of populations Is a function of the number of independent 
variables appeartng 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 vartables. The obvlous place to start is 
to collapse the values of the vartable with the most values. Using 
the FREQ option on the MODEL statement will print the 
underlying 2-way table that CA TMOD is trying to analyze. Each 
row is a population and each column is a response level. This 
problem occurs because of too many zeros appeartng In the table. 
The distribution of zeros In the FREQ table should suggest the 
best way to collapse or drop variables. Note that another way to 
reduce the number of zeros in the table would be to reduce the 
number of columns by collapsing the response vartable values. 

PRoe CLUSTER (STAT) 

Q: How can I tell how many clusters are in my data set? 
A: The best place to look for infonnation regarding the number of 
clusters is in the 'Introduction to Clustaring Procedures' chapter in 
the SASISTAT User's Guicl6, Fourth Edition. See also the papers 
by Milligan & Cooper, and Cooper & Milligan referenced there. 
You can examine several statistics in the printed output to 
determine the number of clustars if you spaclfy the options 
PSEUOO and CCC. To interpret the 

IJ pseudo T statistic: start at the top of the printed output, and 
look for the first 'relatively' large value, then move back up one 
clustar. 

IJ pseudo F: look for a 'relatively' large value. 

IJ 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. 

Cl R-Square: look for a value that explains as much vartance as 
you think appropriate. Milligan and Cooper demonstrated that 
changes In the RoSquare are not very useful for estimating the 
number of clusters, but it may be useful if you are interested 
solely in data reduction. 

Q: How can I tell which observations go In which cluster? 
A: FIrst run PROC CLUSTER and creale an outtree= 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 to creete. The created data set 
will have a new vartable named CLUSTER, the values of which 
indicate the clustar member for each observation. 

Q: can I cluster binary data? 
A: PROC CLUSTER thinks that all raw data are continuous. If you 
want to cluster binary data, create a distance matrix (you may be 
able to use the %DIST ANCE macro to do this) as you Ihink it 
should be defined, and then use this as input to PROC 
CLUSTER. PROC FASTCLUS will 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 to fonn preliminary clusters with 
FASTCLUS, cluster these preliminary clusters with CLUSTER, 
and then reassign the original observations. How BIG a data set 
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has to be before it is considered BIG depends on how much 
memory your machine has, how long you are willing to wait, and 
how much money you are willing to spend on CPU. 

Q: I've already .clustered one set of data ancll want to take a 
n_ data set and put the obaerVatIons in the same clusterS. 
How do I do thIs? 
A: There are two ways. One uses FASTCLUS; the other uses 
DISCRIM. 

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

DISCRIM: 
Use your data set of cluster-identifled observations as the 
OAT A= data set and your data set of new observations as the 
TESTDAT A: data set. Ust the cluster-identifying variable on 
the CLASS statement. Use the same VAR statement as you 
used in CLUSTER. See example 5 in the DISCRIM Chapter. 

PRoe CORRESP (STAT) 

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

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

Q: The documentation mentions the Importance of equal axis 
scales (so that one inch on the vertical axis covers the same 
data range as one inch on the 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 to 
equate axes. %PLOTlT is a complex macro that creates plots of 
labeled points typically used to display the results of 
correspondence analysis, prlm:lpai components analysis, 
multidimensional scaling and preference mapping. It equates axes 
in the process of making such plots. %EQUA TE requires 
SASlGRAPH. %PLOTlT can produce either printer plots or hi-res 
plots with SASlGRAPH. There are two versions of %PLOTIT: one 
for release 6.08 and an enhanced one for 6.10 and later. 
%EQUATE and %PLOTlT are both available via anonymous ftp, 
SIBBS or the Web: 

o User can obtain from 6.08 (or later) STAT sample library, 
members equate.sas (for %EQUATE) or crspptot.sas (for 
%PLOTlT). 

o User can obtain via WWW by connecting to: 
hHp:lIwww.sas.com/techsupidownloadistati and getting 
equate.sas (for %EQUATE), crsp608.sas or crspplot.sas (for 
6.08 and 6.10 and later versions of %PLOTlT, respectively). 

o User can get these files via anonymous ftp: 
ftp ftp.sas.com 
get techsupldowntoadlstatlequate.sas 
get techsupldowntoadlstatlcrsp608.sas 
get techsupldownloadlstatlcrspplot.sas 

o User can get via SIBBS: downlOad equate.sas, crsp608.sas or 
crspplot.sas from the STAT area. 



To use, see documentation in header. For %PLOTlT, send 
TS-259 which discusses and iHustrates its use, or equivalen1ly, 
refer-tIT 4Q94 Observa1lons, pg 23. 

PROC CUSUM (QC) 

doc: SAS'QC Software, Usage & ReterellC8, Version 6, 1 sf Ed., 
VOlumes 1 and 2 

Q: The RefeNnce Guide doesn't show examples. Are there 
any? 
A: The old QC Guide (SASIQC Software, Reference, Version 6, 
1st Ed.) dOeSn't show examples. However, the new QC Guide 
(SASIQC Software, Usage & Reference, Version 6, 1st Ed .. 
Volumes 1 and 2) does. Also, examples of all QC procedures are 
in Technical Report P-1SS. 

PROC DISCRIM (STAT) 

Q: How do I display or output the discriminant function 
coefflcfentS. (linear or quadratic)? 
A: H METHOO-NORMAL and POOL=YES (the default, resulting 
In linear functions) or POOL=NO (resulting in quadratic functions), 
the coefficients are stored in the OUTST AT .. data sel Also, when 
the functionS are linear, there is a page of printed output labeled 
'Unear DIsCriminant Function' Olke Vol 1 of SASISTAT. page 762, 
bottom). When METHOD=NPAR, no functions are used and 
tharelDre they cannot be displayed or outpul 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 (if K= is _used). See pp 
682-3 of Vol 1 SAS/STAT. 

Q: Why are there more dlscrimant functions than I expected? 
A: People often expect that when they have 2 groups (classes) 
they Should get 1 function. For classification purposes, this gets 
very cumbersome when there are >2 classes. Therefore, 
DISCRIM ALWAYS creates as many functions as classes. 
However, If they Insist on getting oniy 1 function for 2 classes, try 
CANOISC. It will give one fewer function then classes, but the 
tuncUons cannot be easily used tor classification. 

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 the user does not have to do this 
himself unleSs he doesn't want to use SAS. PROC OISCRIM 
Example 5 on pages 760-761 (example 2, page 330 in VS book) 
shows how to use the TESTOAT A= option to let the procedure do 
the work. The general method is also discussed on page 698. 

Q: But why do I classify according to the LARGEST value? 
Aren't the dot proc:luct values the dlatancaa of the 
observations to the group means? 
A: No. The dOt product values are just scores. They are related to 
the distances, but are different. partly, by a factor of -Z. As a 
result, maximizing these scores minimizes the distances. 

Q: Which variables are most Important (are best 
discriminators)? 
A: Use STEPDISC to help select the best discriminating 
variables. Once a set of variables is selected, CANOISC (or 
DISCRIM with the CANONICAL option) can tell you how important 
each variable is via the structure coefficients. The discriminant 
function coefficients from DISCRIM are NOT the best way to 
determine variable importance since correlation among the 
variables can make their interpretation in that way misleading. 
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Q: Can I use categorical varfables? 
A: The normal theory method (METHOD=NORMAL, the detault) 
assumes multivariate normality. Using categorical variables 
violates this assumption rather strongly. Logistic modeling Is a 
better, and simpler approach. Use PROC LOGISTIC for a 2-group 
sItua1ion or PROC CA TMOD for more than 2 groups. If data 
sparsity causes problems with CATMOD or LOGISTIC, or H 
discriminant analysis is required, try the nonpararnebic methods 
availabla with METHOD=NPAR. Then use either K= tor the 
k-nearest neighbor method, or R .. tor the kemel density method. 

DISTANCE macro 

There are curren1ly three versions of %DIST ANCE macro: 
OISTANCE.SAS: 6.09 and 6.10 SASISTAT sample libraries; doc: 
intemal OISTNEW .SAS: 6.11 SASlSTAT sample library; doc: 
intemal TS-404 OIST611.SAS: available by download; doc: 
intemal & TS-404 
The DISTANCE macros found in DISTNEW.SAS and 
OIST611.SAS are newer and recommended. Basic syntax 
Information is in the header, but not enough to really take 
advantage of the macro. The additional documentation (TS-404) 
must be sent by mail or retrieved via SIBBS or FTP and printed on 
a postscript printer. 

Q: What does tile macro do? 
A: The macro computes various measures of distance, 
dissimilarity, or similarity between the observations (rows) of a 
SAS data set. These proximity measures are stored as a lower 
1riangular (or square, optionally with OISTNEW.SJiS and 
OIST611.SAS) mabix In an output data set that can then be used 
as input to the CLUSTER, MDS, or MODECLUS procedures. The 
input data set may contain numeric or character variables or both, 
depending on which proximity measure is used. 

Q: What does It require? 
A: The XMACRO set of macros and base SAS are required, 
unless the STO=AGK(p) or STD=L(p) options are used, In which 
case SASIST AT is needed. If you want to standardize variables 
(STO= option), or replace missing values (MISSING=, 
OPTIONS=REPLACE or OPTIONS=REPONL y), then the 
STOlZE macro is needed too. 

Q: How do I get It? 
A: DIST611.SAS is newest and preferred. It is documented In the 
file O1ST611.PS which requires a postscript printer or viewer. 
Older versions appear in the 6.09,6.10 and 6.11 SAS/STAT 
sample libraries called DISTANCE.SAS or OISTNEW.SAS. The 
XMACRO.SAS file is required to run the version in the 6.10 and 
6.11 sample libraries. 

CJ User can get from 6.11 (or latar) STAT sample library, 
members d1st611.sas and xmacro.sas (optionally stdize.sas). 

CJ User can obtain via WWW by connecUng to: 
hItp:ltwww.sas.comltechsupJdOwnloadlstatl and getting 
dlst611.ps, d1st611.sas and xrnacro.sas (optionally stdlze.sas) 

CJ User can get these files via anonymous tip: 
tip tIp.sas.com 
get techsupldownloadlstatld"1St611.ps 
get techsupldOwnloadlstatldist611.sas 
get techsupldownloadlstallxmacro.sas 
(and optionally, if want to standaldlze variables): 
get techsupldownloadlstatlstdlze.sas 

CJ User can get via SIBBS: download dIst611.ps, dist611.sas and 
xmacro.sas (optionally stdlze.sas) from the STAT area. 

To use %DISTANCE, see the header for basic syntax or the 
documentation in the postscript ftle, dJst611.ps. Or see T5-404. 



PROC EXPAND (ETS) 

Q: I need to compute a moving average of a variable in my 
SAS data set. Is there an -V way to do this? 
A: Yes. In Release 6.08 of the SAS System. PROC EXPAND In 
the SASIETS product can be used to rnaI<e a variety of data 
transformations. These transformatiOns include: leads. lags. 
weighted and unweighted moving averages. moving sums and 
cumulative sums. to name a few. For the complete list of available 
transformatiOns. see pages 411-412 of the second edition of the 
SAS/ETS User's Guide. The foItowing example Illustrates how to 
compute a centered. 5-term moving average of a variable X. The 
rasulting moving average is stored as variable MA_X in the OUT = 
data set. Variable X is also copied to the OUT = data set. 

proc expand out=ma method=none; 
convert x = ma...x / transfo:r:m= (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 
$AS Sample UbralY called MAVERAGE illustrates one possible 
method of doing this in the DATA step. An alternative method is 
described In the publication, SAS t.anguage and Procedures. 
Usage 2. Version 6, FIlS! SdftIon. on pages 223-227. Neither of 
these methods are as efficient or straightforward as the one 
described above using PROe EXPAND. 

PROC FACTEX (QC) 

doc: SASfQC SOftware, Usage & Referencs. Version 6, 1 st Ed~ 
Volumes 1 and 2 

Q: The Reference Guide doesn't show examples. Are there 
any? 
A: Ths old ae Guide (SASfQC SOftware, Reference, VetSion 6, 
1st Ed.) doesn't show examples. However, the new ac Guide 
(SASIQC Software, Usage & Reference, VetSion 6, 1st Ed~ 
Volumes 1 and 2) does. Also, examples of all ae procedures are 
in Technical Report P-188. 

Q: How cen 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 ptan. add a random variable and then sort on It, like 
this: data outplan: set outplan: random=ranuni(123J: run: proc 
sort: by rendom: run: 

Q: FACTEX didn't find the "best" (In terms of resolution or 
aberration). Why not and how can I get It to find the "best" 
design? 
A: See SAS Nota V6-FACTEX-A650. 

PROC FACTOR (STAT) 

Q: Is there a good "how to' reference for factor analysla In 
general? 
A: Sea "The Application and Misapplication of Factor Analysis In 
Marketing Research" by David W. Slewart from the Journal of 
Marketing Research Vol. 18 (February 1981), pp 51-62. This is an 
excellent article explaining when to use factor analysis as well as 
when NOT to use factor analysis. rotations, assumptions. and 
interpretations. The artlcta is V8fY usefut and not difflcuit to read. 
See also the book 'A Sts~ Approach to Using the SAS 
System for Factor anaIJI$i$ and Structural Equation Modeling" by 
!.any Hatcher, available from $AS Institute Book Sales. 

Q: How are the standardized scoring coeffIcents computed 
and how ara they used? 
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A: These are simply standardIZed regression coeffiCients for 
predicting the factors from the variables, and the computation Is 
just the usual formula for computing standardized regrassion 
coefftcIents from correlation matrtces. The standardized scoring 
coefftcents are computed by multiplying the Inverse of tha variable 
correlation matrix (even if the COY option is used) by the structure 
matrix if a non-orthogonal rotation is specified, or else by the 
pattern matrix. PROC FACTOR will do all of this automatically if 
you specify the OUT = and N .. options on the PROe statement. 
Unstandardized scoring coefficients are not available with PROC 
FACTOR. 

Q: How ara the estimated factor scores In the OUT,. data set 
computed? How can I compute them myself, or on a second 
data set? 
A: For 9VelY observation used In the analysis, PROC FACTOR 
will multiply the standardized data vector by the standardized 
scoring coefficients. If you want to do any of this manually. or 
score a new data set based on the original factors, then just use 
PROC SCORE DATA: the new data sat. SCORE,. the OUTSTAT 
data sat from FACTOR, typ&=·SCORE'. and OUT = a data set 10 
contain the esUmated factor scores. Be sure to use a VAR 
statement If appropriate. 

Q: can I do a Q-moda factor analysis? 
A: All you have to do for a a mode principal component analysis 
is to transpose the data sal If any standardlzatton Is required 10 
make the variables comparable. it should be done with PAOe 
STANDARD before transposing, and you may want 10 use the 
COY and/or NOINT options In FACTORIPRINCOMP depending 
on the purpose of the analysis. 

PADe FASTC1.US (STAT) 

Q: Is It possible to weight the variables? 
A: Yes. Actually. this happens Implicitly since variables with larger 
variances have larger effects on the clusters (see pg 832). So, to 
make the variables have equal effects. standardize them so thst 
they have the same variance. To weight them differentially. 
standardize them so that their variances reflect the weighting !hat 
you want. Use PROe STANDARD with the S= option to do this. 

FORECASTING MENU SYSTEM (ETS) 

1st available: exp'tal: 6.07.03. production 6.11 TS020. doc.: 
SASIETS Software: Time Series Forecasting System. VelSlon 6, 
1 Sf Eri/Iion - New interface starling with 6.10 .-

Q: (6.0741.09) How do I start It up? 
A: 1) Under Assist. select Planning tools. then Forecasting. or 2) 
type FORECAST on the command line. or 3) via pmenus: 
GIobaIs->lnvoke Application->Forecastlng 

Q: (6.0741.G9) Where Is It documented? 
A: Because it is experimental software. it Is currentty 
undocumented. A copy of the prellmln&IY documentation Is 
available upon request through TechnICal Support. 

Q: (6.0741.09) Why do I getthe message, NOTE: Check ID 
variable, when I try to specffy my Input data set? 
A: It could be due to several possible reasons: 

1. the ID variable is not a SAS date variable. 
2. thers are multiple occurrences of the same 10 value on the 

data set (ThIs could happen if you are attempting 10 do 
BY -g/OUp processing. BY -group processing is not supported at 
this time.) 

3. the 10 vartabla. which is a $AS date variable, does not have a 
format associated with It 



Note: 1his list is not exhaustive. but it contains the most commonly 
reported problems that trigger this message. 

PROC FFlEQ (BASElSTAT) 

N: AdditIonal documentation from SAS Institute 'categorical Oala 
Analysts Using the SAS 5ysIem' discusses the FREQ. CATMOD 
and LOGISTIC procedures at length and is available from Book 
Sales. 

Q: How do I Input cell counts Inetead of raw data? 
A: Use the WEIGHT statement to specify a variable containing 
cell counts. See any of the examples at the end of the FREQ 
chapter In the SASlSTAT quide. 

Q: How can I get a confidence Intarval for p:oPr(succesa) In a 
single binomial sample? 
A: Approximate. large-sample confidence intervals and an exact 
confidence intervai for p are computed by EXACTPCI.SAS. 
available via SIBBS. anonymous tip or WWW: 

[J User can obtain via WWW by connecting to: 
http://www.sas.comltechsupidowntoadlstatl and getting 
exactpcl.sas 

[J User cen get it via anonymous ftp: 
ftp ftp.sas.com get 
techsupJdownioadlstatlexactpcl.sas 

[J User can get It via SIBBS: download ftle exactpci.sas from 
STAT area. 

Q: How do I test the equality of proportions from two 
Independent samples? (for dependent samples. see below) 
A: The pearson chi-square test, available using the CHISQ option 
on the TABLES statement of PROC FREQ will do this. For 
example. say you want to compare the proporttons of maies and 
females responding YES to a question and the proportions are: 
MALE 30 out of 100; FEMALE 40 out of 100. Arrange the data as 
a 2lc2 table: 

YES NO 
MALE 30 70 100 

FEMALE 40 60 100 

and run In FREQ by entering these cen counts (using WEIGHT 
statement as explained above). Note that the Pearson test is a 
test of independence of the row and column variables (gender 
and response here). But this hypothesis can be shown to be 
equivalent to the hypothesis of equality of proporttons. Also note 
that the seme thing can be done if you have more than two 
proportions from independent samples. 

Q: How do I compute the power or sample size for a teet of 
two Independent proportions, or for the Pearson or 
Ukelitlood RatIo Chi-square statlstk:s printed by FREQ? 
A: Agresti ('categorical Data AnalysIs", Wiley, 1990. pg 239-243) 
shows how to compute approximate power for a test of two 
independent proporttons. and more generally for the Pearson and 
Ukalihoocl Rallo statistics. This information can be used before 
data collection to select a sample size that yields sutllciently low 
type I and type II error rates or after data collection and analysis 
to tell you what the power was for the test Three programs are 
available: 

a POWER2X2.SAS computes power of a test comparing 
proportions in two independent, equal-size samples for a 
range of total sample siZes 

a PWR2X2UN.SAS computes power of a test comparing two 
independent proporttons for given, possibly unequal, sample 
sizes 
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[J POWERRXC.SAS contains a macro that computes power of 
FREas Pearson and Ukelihood Ratio chi-square tests for a 
range of total·table sample sizes. 

The programs are available via SIBBS. anonymous ftp or WWW: 

[J User can obtaln via WWW by connecting to: 
http://www.sas.comltechsupldownloadlstatl and getting 
power2x2.sas. pwr2Jc2un.sas or powemcc.sas 

[J User can get via anonymous tip: 
lip ftp.sas.com 
get techsupldownloadlstatlpower2x2.sas 
get techsupJdownloadlstat/pwl2x2un.sas 
get techSUpldownlOadlstatlpowelTXc.s&S 

[J User can get via SlBBS: downJoad ftle(s) power2x2.sas, 
pwr2x2un.sas or powemcc.sas from STAT area. 

Q: How do I test the equality of proportions from 
DEPENDENT samples? 
A: Two common situa!Ions are: 

1. Each subject is asked several yeslno questions and the only 
data avallable are the proportions responding yes. (If the ceD 
counts of the entire 2x2X ••• x2 table are available. Cochran's 
Q can be done as described elsewhere in this file.) 

2. Each subject is categorized inlo one level of a multilevel 
variable and you want to compare the proporttons in each 
level. (To lest the hypothesis that the proporttons are all equal. 
ortaka on values that you specify. search on 'goodness of fit' 
in this file.) 

The article by Berry and Hurtado in Observations. 3094 (Vol. 3, 
No.4) presents SASJlML programs that give confidence intervals 
for the difference in dependent proporttons. 

Q: How do I get a chi-square test on a on_ay (1xC or Rx1) 
table? or • •• How do I compute a goodness of fit test for 
given expected counts? 
A: FREa does not do any tests on one-way tables. To test that 
the cell frequencies in a one-way table are equal or follow some 
distribution that can be specified. see T8-176. It is a paper on how 
to compute the goodneSS of fit chi·square test. It Shows several 
ways of doing this. Also. PEARSON.SAS in the SASISTAT 
sample library will giYe chi-Square tests of equal ceD frequencies. 

Q: How do I compute agreement statistics such as 
McNemar's test, Cochran's Q or kappa statistics? 
A: In 6.10 or later. the AGREE option on the TABLES statemenl 
computes all of these statistics. In eariier releases. page 129 of 
the STAT Guide shows how to compute McNemar's test for 
matched pairs data using the CMH option. The same data 
arrangemenl 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 that the row 
Y8/table (the middle variable on the TABLES statemenl) will have 
more than two levels and you should use the CMH2 option 
instead of CMH1. The second CMH statistic (labeled 'Row Means 
Scores Oiffer') is Cochran's Q. Before 6.10. kappa (and weighted 
kappa) statistics can be computed with CA TMOD. but it is not at 
all easy. A complex RESPONSE statement must be written for 
each situation. A SUGI paper Qn 1987 proceedings, page 1149. 
Robert Terry is author) discusses how this is done. The paper is 
also T8-11B. 

Q: How do I Interpret Kappa (from the AGREE option)? 
A: Kappa measures the strength ot agreement of the row and 
column variables. wtlich typically represent the same categorical 
rating variable as applied by two raters to a set of subjects or 
items. When there is perfect agreement. aU cell counts off the 
diagonal are zero and Kappa is one. Kappa is zero when there is 



no more agreement !han would be expecteCI under independence 
of lIle row and column variables. Landis and Koch (BIometrics, 
, 977) give tIlis Interpretation of lIle range of kappa: <=0 Poor; 0-.2 
Slight; .2-.4 Fair; .4-.6 Moderate; .6-.8 Substantial; .B-' Almost 
perfect 

Q: How do I do "multiple comparisons' or tests on suQlables 
If I get a slgnflcant Pearson chi-square? 
A: There are no 'multiple comparison" methods per sa. However, 
you could usa the CONTRAST statement in CATMOD to test for 
row (or column) differences. Also, correspondence analysis is 
often usaCI as a way to visualize lIle non-indepedence in a labia. 
See the examples In the CORRESP chapter. Or, you can just do 
aClclltionai Pearson chi-square tests on sub1ables. The WHERE 
statement is helpful for salectlng subsets of rows or columns. 
Define formats to merge rows or columns. Because multiple tests 
are being done when performing multiple comparisons in tIliS way, 
adjusting for lIle multlpllcHy is important. Consider using Ihe 
MUL TTEST procedure to perform multipliCIty-adjusted FISher or 
Cochran-Armitage tests. Note lIlat it is possible to partition the 
likelihood ratio stallstlc using cartain rules of partitioning Ihe table 
imo a set of 2x2 tables. These rules are outlined In Agresti, 
categoriCal Data Analysis, 1990, Wiley. 

Q: Whet Is the interpretation of the Right- and Left-tailed 
povaluea given with Fisher's exact teat for 2x2 tables? 
A: If the Left probability value Is small, lIle null hypolllesis of equal 
row probabilll/es Is rejected In favor of lIle alternatlva hypoIhesis 
that lila probability of being in column 1 Is less In rowl !han in 
row2. Equivalently, the null hypothesis of equal column 
probabilities is rejected in favor of the altematlve lhet lIle 
probability of being in row 1 is less in coIumnl than in coIumn2.. If 
the Right probability value is small, the null hypoIhesis of equal 
row probabilHies is rejected in favor of Ihe alternative hypothesis 
that the probability of being in column 1 is greater In rowl !han in 
row2. Equivalently, the null hypolhasis of equal column 
probabilll/es is rejected in favor of lIle altllmallve lIlat Ihe 
probability of being in row 1 is greeter in columnl than in 
column2. 

FUNCTIONS (BASE - Probebillty, Random number, Quantile) 

Q: Is there a PI function? 
A: There is no PIO function, but you can gat it's value with eilher 
oflllefollowing: arcos(.l) orgamma(II2)-2. Howevar,lhe 
precision is not unlimited. On HP700, it is correct to 14 decimal 
places. 

Q: Is there a function that will give the factorial of a number? 
A: The GAMMA function can be used to obtain lIle factorial of a 
number. For positive Integers, GAMMA(X) is (X-l)l. Thus, to find 
6\, in a OATA step you would use an assignment statement such 
as: 

SIXFACT = GAMMA(7); 

Q: Are there functions for the inver_ of COSH, SINH, and 
TANH (the hyperbolic coaine, sine, and tangent)? 
A: No, but lIley are very easy to obtain using existing SAS 
func1lons in lIle DATA step as follows: 

Inv(cosh): arcosh_X=log(x+Sqrt(x'"2-1»); 
inv(sinh): arsinh_X=log(x+sqrt(X~+ 1»; 
Inv(tanh): artanh_x:O.5'1og«1 +x)/(I.X»; 

(where x is lIle value from COSH, SINH or TANH, respectivaly.) 
Inverses can be obtained similarly for COTH, SECH and CSCH. 
See SAS Communications 4th quarter 1993. 
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Q: Is there a function that can be used to determine the 
number of possible combinations. of n objects, selected r at a 
time (thIS problem IS often referred to as combinatorlca)? 
A: Since the number of possible combinations of n objects 
selected r at a tima is given by: nIl (rt - (n·r)I), Ihe GAMMA 
function can be used (as cliscusseCI above regarcling factOrials). 
But lIlis will only work when n is relatively small since the 
computatiOns can overflow ralher quickiy. The exact limit before 
lIle GAMMA function ovarflows is machine dependen1 (for 
axampJe, it ls greater lIlan about 57 (561) on an IBM mainframe; 
smaller on a VAX). A more general approach, suitable when the 
factorials imrolved are large, is to usa the EXP and LGAMMA 
functions. In general: 

&.!ill = EXP(LGAMMA(A+ 1 )+LGAMMA(8+ 1) 
CIOI -LGAMMA(C+1)·LGAMMA(D+l)} 

Thus, the number of ways of selecting ftve lIlings, two at a lime, is 
given by: 511 (21 31) = 10 , and can be computed eHtIer by: 

GAMMA(6) / (GAMMA(3) • GAMMA(4) or 
EXP(LGAMMA(6)·LGAMMA(3)-LGAMMA(4» 

Q: How can I get II list of the combinations (or permutations) 
of n oblects taken r at II time? 
A: See TS-49B or SAS Communications, 2nd quarter 1992, page 
36. 

Q: How many random numbers can you generate before it 
repeats? I ... , what i8 the period of the random number 
generators? A: (2-31 )-1. See page 1059 of the 1987 SUGI 
ProceeCIings for an article on lIlese func1lons. 

GAGE application (OC) 

1 st avail: 6.10 sample library doc.: SASIOC Usage & ReferelfClil, 
Vol. 2, pg. 1563 

Q: Can SAS do a Gage (or gauge) R&R analysis? 
A: Yes. The GAGE application is part of the 6.10 SASIOC Sample 
Ubrary. It can be used to produce range cherts and average 
charts, and it also performs the AverageIRange and Variance 
COmponants Methods. Reference: 'SAS Tools for Assessing 
Gage Repeatability and ReproCluclbiHty", Julie LaBarr, 1994 SUGI 
ProceeCIings 

Q: What Is required? 
A: SAS/QC Is required. SASlAF is required if you want to modify 
lila application, H is not naadeCI to run it. SASIST AT is required for 
lila Vartance Components Mathod. 

Q: How do I invoke the application? 
A: Issue a UBNAME statement poInling to lIle location of the the 
SASIOC Sample Ubrary (this is where lIle gaga catalog is stored). 
For axample, if you are using SAS under Windows: 

libname gage' !sasrootqcsample'; 

Then imroke the applicallon with the following command from any 
display manager window: 

af c=gaqe.gaqe.qage.frame 

PROC GEMMOD (STAT) 

1st available: exp'tal in 6.0B & 6.09 (prod'n in 6.08TS415, 
6.09TS039) doc.: P-243 

N: Recommended references: the McCullagh and Neider 
reference at the end of lIle GENMOO chapter is very good. It has 
many examples. The Dobson reference provides a good, 
low-Ieval, introductory reference. 



a: can GENMOD fit GAMs (Generalized Addlllve Models)? 
A: No. Nor does anything else in SAS at this time. However, you 
might want to ptay with a combination of TRANSREG and 
GENMOD If you want to do something like GAMs. 

a: can GENMOD use Gees (Generalized EstImatIng 
EquatIons)? 
A: No, but someone has written a SAS macro using SASIlML that 
will. You can get It via anonymous ftp from 
staIIab.uni-heidetberg.de (or 129.206.113.100). After connecting, 
Change (cd) to the directory publSlatlibIGEElGEE1 and get the 
files GEE1-.2_0.SAS and GEE1-.2_0.DOC. It can also be 
obtained via email by sending a message COntaining only the text 
GET GEE1 to: stat-requestOstatiab.unl-heidelberg.de this 
program is NOT supported by SAS Institute; It is supported by the 
author who is available via EmeU at 
UST 403 Ounldozr .hrz.unl-dortmund.de 

a: can GENMOD fit data using 1he negative binomial 
distribution? 
A: Yes. Thera is a user-contrlbuted program that defines a macro 
to 1It a model to negative binomial data using GENMOD. The 
methodology is discussed In the SUGI19 paper by Hllbe. 1his 
program is supported by the author, not by SAS Institute. The 
author's name and email address ara included in the file which is 
available by anonymous ftp, WWW or SIBBS: 

I:] user can get from 6.10 ("NOT" 6.11) STAT sample library, 
member genmodx4.sas. 

o user can obtain via WNW by connecting to: 
http://www.sas.comItechsupldownloadlstatl and getting 
negblnom.sas • 

o User can get via anonymous lip: 
lip ftp.sas.com 
get techsupldownloadlstatlnegblnom.sas 

o User can get via SIBBS: download negblnom.sas from the 
STATaraa. 

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

a: Why do the p-values for a 1 DF effect In 1he Analysis of 
Parameter estimates taOle and In the LR Statistics for Type 3 
Analysis differ so mueh? Which should I trust? 
A: The test In the AnalySis of Parameter EstImates table is a Weld 
test. while the test In the LR StatlS1lcs for Type 3 Analysis table is 
a IikelihOOd-ralio test. Generally, the Wald test is known to be less 
powerful than the LR test when the effect is lerge. Under these 
Circumstances, the Wald statistic becomes too small. Generally, 
the LR statistic is preferred. 

GUMMIX macro 

1 st available: post-6.08 by request. 6.10 SASIST AT sample 
library. doc: internal. 

a: What does 1he macro do? 
A: The macro uses iteratively raweighted likelihOOds to fit the 
generalized linear mixed model (see WOlfinger and O'Connell, 
1"993, 'Generalized Unear Mixed Models: A Pseudo-UkeHhood 
Approach,' Joumal ot Statistical Computation and Simulation, 48, 
233-243). By default, %GLIMMIX uses maximum Rkelihood to find 
1he parameter estimates it there ara no random components, and 
restJlctedlrasiduel maximum likelihood (REML) if thera ara. The 
macro calls PROC MIXED iteratively until convergence, which is 
decided using the raletive deviation of the parameter estimates or 
the estimated covariance matrix, depending upon it there ara no 
random components. An extra-dlsperslon scale parameter is 
estimated by defaull 
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Q: What does It require? 
A: 6.08 SASlSTAT. SASIlML is opUonal- the macro can run 
without IML, but to get certain optIOnS to work (like confidence 
limits on the parameter estimates) IML must be available. 

Q: How do I gat It? 
A: The file GUMMIX.SAS contains the macro definition; 
GUMMIXE.SAS contains examples of its use. 

I:] User can get from 6.10 (or later) STAT sample library, member 
gHmmix.sas. 

o User can obtain via WWW by connecting to: 
http://www.sas.comltec/lSUpldownloadfstatl and getting 
gHmmIx.sas and gllmmlXe.sas . 

o User can get via anonymous lip: 
lip ttp.sas.com 
get techsupldownloadfstatllmmlx.sas 
get techsupldownloadlstatlgllmmixe.sas 

o User can get via SIBBS: download glimmix.sas and 
gHrnmIxe.sas from the STAT area. 

To use, see documentation In header. Examples ot use ara in 
gHmrnlxe.sas. 

PROC GLM (STAT) 

N: Addtlonal raferances and documentation 'SAS System for 
UnBIU MocIfIIs'. Also the DETAILS section and the introductory 
chapters in the SASIST AT User's Guide. 

Q: How can I output 1he paramater estimates to a data set? 
A: In ralease 6.07.03 or later, use PROC MIXED with a MAKE 
statement selecting the 'SofutionP table for outpul For example, 
you can output the parameter of the following GLM analysis with 
MIXED: 

proc glm; class group; model y=group x*group I 
noine solu1:.ion; 

proc mixed; class group; model y=group x*group I 
noint solution; 
make 'SolutionF' out=parmests; 

Prtor to 6.07.03, the options you have ara: 

1. PROC PRINTTO; or 

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

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

Note: 1his is not 1he end of this paper. You may request a 
complete version ot this paper by calling Technical SUpport at 
SAS Institute and asking for T5-507. You may also access a 
complete version of this paper through the Institute's home page, 
SIBBS, or anonymous FTP. 

SM, SASIETS, SASIlNSIGHT, SASIlML. SASILAB. SASIOR, 
SASIQC SASlSTAT, and JMP SOftware ara ragistered 
trademarks or trademarkS of SAS Institute Inc in the USA and 
other coun1rIes. IBM, OS/2, and 3090 ara registered trademarkS 
or trademarks ot International Business Machines Corporation. 
lID indicates USA registration. 

Other brand and produCt names ara ragistered trademarks or 
. trademarks ot their raspectIYe companies. 
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SAS/FSP has easy to set up and easy to use procedures for 
entering and editing data. This panel has almost 30 years 
experience in developing hundreds of data entry systems using 
PROC FSEDIT and PROC FSVIEW. They will present a technique for 
use in the development process, describe an simple to develop 
data entry system, . demonstrate some easy to implement advanced 
features, and share lessons learned from the many projects 
developed. Time will be available at the end of presentation for 
discussion. 

Outline 

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

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

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

4.Online data entry from a user perspective 
a. Helpful hints 
b. Benefits of user designed system 
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