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MacAnova Version 4.07

11. Summary of Usage

11.1 Commands, functions and macros This section contains very brief summaries of
usage of most MacAnova commands and pre-defined macros. It corresponds closely to
the information you can retrieve by usage() (Sec. 2.9) and is primarily for those who
are fairly familiar with the commands, but may not remember which keywords or
arguments are required.

Itemsin[...] areoptional. In commands with many keywords, they may not all be
compatible. Command and macro names are in alphabetical order and are in bol d

f ace so that they will stand out better. The numbers in [...] are section numbers
elsewhere in this manual. They mainly refer to descriptions or explanations of a
command or macro, but some refer to examples of its use. There are a few commands
that are mentioned nowhere else and have no section number. For details on these,
use hel p() (Sec. 2.9 and 8.6) or see the MacAnova Reference Manual.

Transformations abs(x),acos(x),asi n(x),atan(x) orat an(x,y),atanh(x),
ceiling(x),cos(x),cosh(x),exp(x),floor(x),l gamma(x),! og(x),

|l 0g10(x),round(x) orround(n,ndec),sin(x),sinh(x),sqrt(x),tan(x),
t anh( x), x REAL or structure with REAL components. Option angl es (Sec. 8.1.3)
determines the units, radians, degrees or cycles, of x for si n(x),cos(x) andt an(x)
and for the value of acos(),asi n() and at an() [2.8.6,2.10.1]

addchars([Gaph,] X,y,[,c] [,inmpulse:T,lines:T] [, othergraphics
keyword phrases] ) [8.5.3]

addl i nes([Gaph,] x,y [,linetype: Poslnt, thickness: PosReal ]
[, 1 npul se: T] [, other graphics keyword phrases] ) [8.5.3]

adddat apat h(dirName [, T]), di r Nane a quoted string or CHARACTER vector
specifying one or more additional directory or folder names to search when attempting
to read a file [2.11.6]

addmacrofil e(fileNane [, T]),fil eNane a quoted string or CHARACTER vector
specifying one or more additional files to be searched by get nmacr os [7.5.4]

addpoi nts([Gaph,] x,y [,inpulse:T,lines:T] [, othergraphics keyword
phrases] ) [8.5.3]

addstrings([Gaph,] x,y,charVec, [, othergraphics keyword phrases] ) [8.5.3]
alltrue(argl,arg2,...,argn), all arguments LO3d CAL scalars [2.8.4]

anova([Mdel] [,print:Forsilent:T,fstats: T, pval s: T, coefs:F,
unbal anced: T, marginal : T]) [3.8,3.23,10.5, 10.8 - 10.15]

anym ssi ng(x),x REAL, LOG CAL, or CHARACTER K returns True or False [2.7, 9.4.3]
anytrue(argl,arg2,...,argn), all arguments LO3d CAL scalars [2.8.4]

appendnot es(x, Not es), Not es a CHARACTER scalar or vector [8.9.1]

argval ue(var, argNane, [, properties]),var any variable, ar gNane CHARACTER
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scalar, properties CHARACTER scalar or vector [9.4.6, 9.4.7]

array(x,nl,n2,...[, KeyPhrases]) orarray(x,di mec [, KeyPhrases]), x
REAL, LOd CAL or CHARACTER, n1, n2, ... positive integers or di mec a vector of positive
integers, KeyPhr ases can be | abel s: structure(l abl,lab2,...),notes: Notes
and/or sil ent: T, where |l abl, | ab2, ... and Not es are CHARACTER scalars or vectors.
[2.8.15,8.4.1,8.9.1]

asciisave(FileNanme [,all: T, v335: T, v406: T, nulls:F, options:F])
asci i save() repeats previoussave() orascii save() with same options [2.17,
7.7]

asLong(x),x REAL with no M SSI NGvalues and with integer values between
2147483647 and 2147483647 = 232-1[9.7.4]

at an(x) orat an(x,y),xandy REAL or structures with REAL components, y the
same size and shape as x; value in radians (default), cycles, or degrees as set by option
angl es [2.8.6,2.10.1]

attachnot es(x, Not es), Not es a CHARACTER scalar or vector [8.9.1]

autoreg(Phi,A[,reverse: T, limts:vector(il,i2), start:startVals]),
REAL vector Phi, REAL vector or matrix A[5.3.3]

batch(fileNane [,echo: TorF, pronpt:string]]), CHARACTERscalars fi | eNane
and string[7.6]

bcprd(x1 [, x2, ... ]),x1,x2,..REAL matrices with the same number of rows
[6.1.1]

bi n(x,Bnds [,silent:T,I|eftendi n: T]), x a REAL matrix, Bnds REAL vector,

Bnds[ k] < Bnds[ k+1]

bi n(x, vect or ( bi nEdge, bi nWdth) [,leftendin:T]),bi nEdge and bi n\Wdth >0
REAL scalars

bi n(x, nbins, [|eftendin:T]),nbins positive integer

bi n(x [,leftendin:T]) [2.12.19]

boxcox(x, power), x a REAL vector or matrix, power a REAL scalar [2.8.6, 10.7]

boxpl ot (x1,x2,...,xk [,vertical:T, graphicskeyword phrases]), arguments
REAL vectors

boxpl ot (Struc, [, vertical:T, graphicskeyword phrases]), Struc a structure
with REAL vector components [2.12.2, 10.2]

cconj (cx), cx a REAL matrix representing complex data [5.2.4]
ceiling(x),x REAL[28.6,2.10.1]

cell stats(Term, Term a CHARACTER scalar of form"A. B. ...",where A B, ... are
factors in current GLM model [3.12]

cft(cx [,divbyT: T]), cx a REAL matrix representing complex data [5.2.7]

changestr (Struc, conp, X), Struc astructure, conp a CHARACTER scalar or positive
integer, x a variable or expression
changestr (Struc, -n),napositive integer [9.1.3]
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chol esky(x), x a positive definite square REAL matrix with no M SSI NGvalues [6.6]

chplot(x,y [, c] [, lines: T, inpulse:T], [graphicskeyword phrases]),
where x is a REAL vector or scalar, y is a real vector or matrix and c is a integer or
CHARACTER scalar, vector, or matrix [2.15.3, 8.5]

ci mag(cx), cx a REAL matrix representing complex data [5.2.4]

cluster(x [, nclust:n, standard:F, method: name, keep: char Vec,
print: T, tree:TorF, classes:TorF, reorder:T),x aREAL matrix, nane a
CHARACTER scalar (one of "si ngl e", " conpl et e", "average", "ward","ncqui tty",
"centroid",or"nmedi an"), char Vec a CHARACTER vector with elements "al | ",
"classes","criterion",or"di stances"

cluster(dissimd [, ...]),dasquare REAL matrix

cluster(simlar:s [, ...]),s asquare REAL matrix [6.7.1]

compl x(Re, I M, Re and | mREAL matrices with same size and shape.
compl x(Re) [5.24]

coefs([Tern] [, errorTermErrorTerm se: T, coefs:F, bytermF]), Terma
CHARACTER scalar, a positive integer, or a factor or variate in the current GLM model,
Er r or Ter ma CHARACTER scalar or positive integer. Use byt er m F only when Ter mand
coef s: F omitted, and se: Tincluded [3.13, 3.13.1, 10.3, 10.8, 10.11, 10.12]

col pl ot (x [, graphics keyword phrases] ), x a REAL matrix [2.15.6, 10.12]
compnanes(S), Sastructure [9.1.2]
y <- consol e() [B.6.6,C.5.6, D.6.6]

contrast (Term Coefs [,Byvar] [,errorTerm ErrorTernj), Ter ma factor in the
most recent GLM or a CHARACTER scalar or positive integer specifying a term and

Er r or Ter ma CHARACTER scalar or positive integer, Coef s REAL, Byvar a factor in the
most recent GLM or a CHARACTER scalar specifying such a factor [3.16, 3.16.1, 10.5, 10.8,
10.8.2, 10.10, 10.11, 10.12, 10.15]

convol ve(wts, x [, reverse: T, decinmate:n]),w s aREAL vector, x a REAL
vector or matrix, n a positive integer [5.2.8]

cor(x1l [,x2,...]),x1,x2,..REAL vectors or matrices all with the same number of
rows [2.12.5]

cpol ar (hx [,unwind: F or crit:val]),hx aREAL matrix representing complex
data in polar form, val a REAL scalar, 0.5 <val £ 1[5.2.4]

cprdc(cxl [, cx2]),cx1and cx2 REAL matrices representing complex data [5.2.4]
cprdcj (cx1 [, cx2]),cx1land cx2 REAL matrices representing complex data [5.2.4]
creal (cx), cx a REAL matrix representing complex data [5.2.4]

crect (cx), cx a REAL matrix representing complex data [5.2.4]

ct oh(cx), cx a REAL matrix representing complex data [5.2.4]

cunbet a(x, al pha, beta[, | anj), x, al pha, bet a, and | amREAL, elements of al pha,
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beta>0,l am3 0[2.12.7]

cumbi n(x, N, P), x, Nand P REAL, elements of N positive integers, elements of P
between 0 and 1 [2.12.7]

cunchi (x, df),x and df REAL, elements of df positive.
cunchi (x,df,lam, same x, df ,| amREAL with 0 £ anfi] <1419.5654 [2.12.7]

cunF(x,df1,df2 [,lan]),x,df 1, df 2and | amREAL, elements of df 1 and df 2
positive and | am3 0[2.12.7]

cumdunnet t (x, ngps, df [, groupsi zes][, onesi ded: T, epsi | on: snal | no] ), x
REAL, elements of ngps, df positive integers, gr oupsi zes vector or array of positive
integers, smal | no positive number < .01 (default = .00001) [2.12.7]

cungamma( x, al pha), x and al pha REAL, elements of al pha positive [2.12.7]
cumor (x), x REAL [2.12.7]
cunpoi (x, mu), x and mu REAL, elements of mu >0 [2.12.7]

cumst u(x, df),x and df REAL, elements of df >0
cunmst u(x, df,delta), x,df >0,del ta REAL [2.12.7]

cumst udr ng(x, ngroup, errorDf [,epsilon:smallno]) where x is REAL,
elements of ngr oup integers 3 2, elementsof errorDf 3 1, smal | no>0[2.12.7]

del ete(varl] ,var2, ...] [,all:T,real:TorF,char: TorF,|ogical:TorF,
structure: Tor F,macro: Tor F, graph: TorF, return:T]),Fsused only with
all:T[28.99.3.6]

describe(data [,all:T,n:TorF,mn: TorF, max: Tor F,ql: Tor F, q2: Tor
F,median: Tor F,mean: Tor F,var: Tor F,stddev: TorF,nB: TorF,n8: TorF, md: T
or F,gl: TorF,g2: Tor F]), where dat a is REAL or a structure with REAL components;
F’s should be used only with al | : T [2.12.1, 10.2]

det (x [, mant exp: T]), where x is a REAL square matrix with no M SSI NGvalues
[2.10.6]

di ag(A), Aamatrix [2.10.6]
di m(x) [2.8.15]

dmat (n, val ), n positive integer, val a REAL, CHARACTER or LOGQ CAL scalar
dmat (vec), vec a REAL, CHARACTER or LOG CAL vector [2.10.6]

edit(obj [, T]),obj amacrooraREAL variable; Unix and extended mode DOS
only

edi t (0)

edit () [C5.3]

ei gen(x),x aREAL symmetric matrix with no M SSI NGvalues [6.2.1]
ei genval s(x),x aREAL symmetric matrix with no M SSI NGvalues [6.2.1]

X <- enter(vall val2 val3 ...),vall anumber or ?, no separating commas
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needed [2.8.10]

X <- enterchars(strl str2 str3 ...) ,strl anon-quoted sequence of visible
characters, separated by spaces [2.8.10]

error(a, b, ...[,format: Fnt ornsi g: mheader:F, | abel s: F,
m ssing: mssStr]), Fnt and m ssSt r CHARACTER scalars, m> 0 integer [9.4.3]

eval uat e(cnds), cnds a quoted string or CHARACTER scalar whose value is a
MacAnova expression [9.5.1]

factor(nl [, n2, ...]),wherenl, n2,..are REAL scalars or vectors, all of whose
elements are positive integers [3.3, 3.8, 10.5]

fastanova([Mdel] [,print:Forsilent: T, fstats: T, pval s: T]) [3.19]
floor (x),x REAL [2.8.6,2.10.1]

fromclip()
froncli p(ncol),ncol apositive integer [7.3]

y <- get dat a(set Nane), where set Nane is the unquoted name of a data set on file
specified by variable DATAFI LE [2.11.4]

getascii (charVecl [, charVec2 ...]), all arguments CHARACTER vectors [7.3.2]

get hi st or y(n) where n >0 is an integer
get hi story() [8.8.3]

getl abel s(x [,silent:T]) orgetl| abel s(x, dins [,silent:T]),dinsa
vector of positive integers [8.4.2]

get macros(nanel [,nane2 ... ]),nanel, nane2 ... unquoted macro names on
one of files in CHARACTER vector MACROFI LES [7.5.3]

getnotes(x [,silent:T]),x REAL, LOG CAL, CHARACTER or a macro. structure or
GRAPH variable [8.9.1]

getoptions(optionl: T [,option2: T ... ]),optionl, option2,.. option
names. Legal option names are angl es, bat checho, dunbpl ot,errors,format,
fstats, hei ght,inline, | abel above, | abel styl e, maxwhi | e, m ssi ng, nsi g, pval s,
pronpt, rest or edel , seeds, updat e, war ni ngs, wf or mat , and wi dt h plus f ont and

f ont si ze on Macintosh, scr ol | back on Macintosh, Windows and Motif, and

hi st ory and savehi stry on Macintosh, Windows, Motif, the extended memory DOS
version and most Unix versions.

getoptions() orgetoptions(all:T) getsall option values as structure [8.1.1]
get seeds([quiet:T]) [2.13.1]

gettime(),gettime(quiet:T),orgetti me(keep: T [,quiet:F])
gettime(interval:T),gettime(interval:T,quiet:T),or
gettime(interval : T,keep: T [,quiet:F]) [9.4.3]

gl nfit([Mdel] [,dist:distNane,|ink:|inkNanme, n:denom incr:T,
print:Forsilent: T, maxiter: m epsilon:eps, problimt:small, coefs:F,
of fset: O fVec, scal e:sigma]),distNane and | i nkNanme CHARACTER scalars,
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denom> 0 REAL scalar or vector, integer m> 0, REAL eps >0, 1015 < smal | £.0001, REAL
vector O f Vec [4.2.6]

gl mpred(variates,factors [, estimate:F, seest:F, sepred: T, n:N),
variates and factors REAL vectors or matrices or NULL, Na positive scalar or REAL vector
with positive elements [3.18]

gl mt abl e([wdneans: T or x:vals, estimate:F, seest:F, sepred:T, n:N)
gl mtabl e(Term[wtdneans: T or x:vals, estimate: F, seest:F, sepred:T,
n: N]) where val s is REAL vector and TERMis CHARACTER scalar of form"A. B. ...",
where A, B are factors in current GLM model, Nis a positive REAL scalar, vector or array
of positive numbers [3.18]

grade(x [ ,down: T]),x REAL or CHARACTER or a structure with all REAL or all
CHARACTER components [2.12.3]

hal fnorm(x [,ties:"ignore" or"average" or"m ni mrum']),x REAL or a
structure with REAL components [2.12.3]

hasl abel s(x), x avariable that is not NULL [8.4.2]
hasnot es(x), x a variable that is not NULL [8.9.1
hconcat (a, b, c,...) where a, b, c, ... are matrices with same number of rows [2.10.6]

hconj (hx), hx a REAL matrix representing complex data with Hermitian symmetry
[5.2.4]

hel p([ Topi cl, Topic2,...] [,file:FileNane] [,scrollback:T])

hel p([ Topi c1, Topic2,...] [,orig:Toralt:T] [,scrollback:T])

hel p(Pattern) where Patt er n may contain “wild card” characters “*” and “?”

hel p(key: KeyNanes) , where KeyNanes is a CHARACTER vector or " ?"

hel p(news), hel p(news: yymmudd1l) or hel p(news: vect or (yymudl, yymmdd2) ),
where yymmddl and yymmud2 are integers like 970903 (September 3, 1997) [2.9.1, 2.9.2, 8.6]

hft (hx [, divbyT: T]), hx a REAL matrix representing complex data with Hermitian
symmetry [5.2.7]

hi mag( hx), hx a REAL matrix representing complex data with Hermitian symmetry
[5.2.4]

hi st(x [, nbars] [, graphics keyword phrases] ), x a REAL vector, nbars 3 2 an
integer

hi st (x, boundaries [, graphics keyword phrases] ), boundari es a REAL vector
with increasing elements [2.12.2]

hpol ar (hx [,unw nd: Forcrit:val]), hx a REAL matrix representing complex data
with Hermitian symmetry, val a REAL scalar, 0.5 <val £ 1; value affected by option
angl es [5.2.4]

hprdh(hx1l [, hx2]),hx1and hx2 REAL matrices representing complex data with
Hermitian symmetry [5.2.4]

hprdhj (hx1 [, hx2]),hx1and hx2 REAL matrices representing complex data with
Hermitian symmetry [5.2.4]
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hr eal ( hx), hx a REAL matrix representing complex data with Hermitian symmetry
[5.24]

hr ect (hx), hx a REAL matrix representing complex data with Hermitian symmetry in
polar form; interpretation of hx affected by option angl es [5.2.4]

ht oc ( hx), hx a REAL matrix representing complex data with Hermitian symmetry
[5.2.4]

hypot (x,y),x and y REAL of the same size and shape, or structures with matching
REAL components [2.8.6, 2.10.1]

i nforead(FileNane, Nane [,quiet: T, echo:TorF, silent:T,

not f oundok: T, pronpt: F]), Fi | eNanme and Nane CHARACTER scalars; Fi | eName can
also be CONSCLE or have the form stri ng: char Val where char Val is a CHARACTER
scalar or vector. [2.11.5]

i nvbet a(P, al pha, beta), P, al phaand bet a REAL, elements of P between 0 and 1,
those of al pha and bet a>0[2.12.8, 2.13.2]

invchi (P, df [,noncen, epsilon:snallno]), P, df and noncen REAL, elements
of Pbetween 0 and 1, elements df >0, elements of noncen 3 0, snal | no >0[2.12.8]

i nvdunnett (P, ngps, df [, groupsi zes][, onesided: T, epsilon:smallno]),
elements of P between 0 and 1, elements of ngps, df positive integers, gr oupsi zes
vector or array of positive integers, smal | no positive number < .01 (default =.00001)
[2.12.8,10.8.1]

invkF(P, dfl, df2),P, df1landdf2REAL, elements of P between 0 and 1, those of
df 1and df 2>01[2.12.8, 2.13.2]

i nvgamma( P, al pha), Pand al pha REAL, elements of P between 0 and 1, those of
al pha>0/[2.12.8, 2.13.2]

i nvnor ( P), PREAL with elements of P between 0 and 1 [2.12.8]
invstu(P, df),Panddf REAL, elements of P between 0 and 1, elements df >0 [2.12.8]

i nvstudrng(P, ngroup, errorDf [, epsilon:snallno]), elements of Pbetween
0 and 1, elements of ngr oup integers 2 2, elements of errorDf 3 1,smal | no>0[2.12.8,
10.8.1]

i pf ([Model] [, print:Forsilent: T, incr:T, pvals: T, nmaxit: m
epsi | on: eps] ), vec a REAL vector, ma positive integer, eps REAL >0 [5.2.5, 10.19]

isarray(argl [,arg2, ...] [,real:T, logic:T, char:T]) [9.4.2]
ischar(argl [, arg2, ...]) [94.2]

i sdefined(argl [, arg2, ...]) [94.2]

isfactor(argl [, arg2, ...]) [94.2]

i sgraph(argl [, arg2, ...]) [94.2]

islogic(argl [, arg2, ...]) [94.2]
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ismacro(argl [, arg2, ...]) [94.2]
ismatrix(argl [, arg2, ...] [,real:T, logic:T, char:T]) [94.2]

i sm ssi ng(x) where x is REAL, LOG CAL or CHARACTER or a structure all of whose
components are REAL, LOQd CAL, or CHARACTER[2.7]

isnull (argl [, arg2, ...]) [94.2]

isreal (argl [, arg2, ...]) [94.2]

isscalar(argl [,arg2, ...] [,real:T, logic:T, char:T]) [9.4.2]
isstruc(argl [, arg2, ... ]) [94.2]

i svector(argl [,arg2, ...] [,real:T, logic:T, char:T]) [94.2]
keyval ue(keynanel: val uel, [keynane2:value2, ...] keyNane, type),

keyNarne, t ype CHARACTER scalars; keyNane may contain “wild card” characters “*”
and “?”

keyval ue(str, keyName, type),str astructure

keyval ue(, keyNane, type) [9.4.4]

kmeans(y [, means or classes] [, kmax: k1, km n: k2, start: method,
standard: F, weights:ws, quiet:T]),yaREAL matrix, means a REAL matrix with
ncol s(y) columns, cl asses a REAL vector with nrows(y) rows, k1 and k2 positive
integers, k13 k2, method one of "random', "opti mal ", " neans", or "cl asses",wts a
REAL vector with nrows(wts) =nrows(y) [6.7.2]

| engt h(x), x avector, matrix, array or structure [2.8.13]

i neplot(x,y [,linetype: minpul se:T] [, other graphics keyword phrases] ),
where x is a REAL vector or scalar, y is a real vector or matrix, and m3 0 is an integer
[2.15.2, 8.5]

list([invis:T])orlist(varl [, var2, ...])

i st (pattern) where patternisaquoted string (not a variable) which contains
“wild card” characters “*”” and/or “?”.

list([all:T, real:TorF, char:TorF, logic:TorF, macro:TorF,

struct: TorF, null:TorF, keep: T, nrows:nl, ncols:n2, ndins:n3]),useF’s
only with al | : T, nl1, n2, n3 positive integers [2.8.9]

listbrief([invis:T]) or listbrief(varl [, var2, .
l'istbrief(pattern) where pattern isa quoted string (not a variable) which
contains “wild card” characters “*”” and/or “?”.

listbrief([all:T, real:TorF, char:TorF, logic:TorF, macro:TorF,
struct: TorF, null:TorF, keep: T, nrows:nl, ncols:n2, ndins:n3]),nl n2
n3 positive integers; use F’'s only with al | : T [2.8.9]

| oadUser (fileNane [,reload: T or clear:T]),fil eNane a CHARACTER scalar
specifying a file containing one or more user functions to be dynamically loaded [9.7.1]

| ogi stic([Mdel],n:Denom|[, incr:T, offset:vec, print:Forsilent:T,
pvals: T, maxit: m epsilon:eps, problimt:small, coefs:F]),Denom>0a
REAL scalar or vector, vec a REAL vector, ma positive integer, eps >0, 1015 <snal | £
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.0001 [4.2.4, 10.18]

macro(text [, dollars:T, inline:T or F ,notes: Notes),text aCHARACTER
scalar, Not es a CHARACTER scalar or vector [9.3.1]

a <- macroread(FileName, mracroNane [,quiet: T, echo:TorF, silent:T,
not f oundok: T, pronpt: F]), Fi | eNarme and macr oNanme CHARACTER scalars;

Fi | eNane can also be CONSCLE or have the form stri ng: char Val where char Val isa
CHARACTER scalar or vector [7.5.1]

macrousage(Macrol [, Macro2, ...]),Macrol, Macro2, ..., currently defined
macros [2.9.3]

macrowrite(fileName,a,b,... [,nane: Nane, header: F, conment s: char Vec] ),
a, b, .. macros, fil eNanme and Nanme CHARACTER scalars, char Vec a CHARACTER vector
or scalar [7.5.2]

makecol s(x,varl,var2, ...),wherex isaREAL matrix, var 1, var 2, ... unquoted
variable names
makecol s(x,vector("varl","var2", ... )) [211.3]

makef act or (vec), vec a REAL or CHARACTER vector [3.3]

manova([Mdel] [,print:F or silent: T, coefs:F, pvals: T, fstats: T,
byvar: T, sssp:F or T]),Mdel a CHARACTERSscalar [3.22, 3.23, 10.16]

mat ch(x, vec [, nomat ch]), x REAL or CHARACTER, vec a vector of the same type as x
and nomat ch a REAL scalar

mat ch(pattern,vec [, nomat ch], exact: F), pattern REAL or CHARACTER
containing “wild card” characters “*” and/or “?” [9.4.1]

mat print (fileNane, a, b, ... [, format:Fnt, nsig:n, sep:sepChar,
quot ed: Tor byl i nes: T, m ssi ng: mval , nane: Nane, comments: char Vec,

wi dt h: w, header: F]), a, b, ... arbitrary variables, Fnt , sepChar and Nane CHARACTER
scalars with sepChar only a single character, char Vec a CHARACTER vector or scalar,
mval a REAL scalar, w3 30 integer [7.4.2]

y <- matread(FileNane,setNane [,quiet: T, echo: TorF, |abels:Labels,
silent: T, notfoundok: T, pronpt:F]),FileName and set Nanme CHARACTER scalars;
Fi | eNane can also be CONSOLE or have the form st ri ng: char Val where char Val isa
CHARACTER scalar or vector [2.11.3,7.1, 7.2, 8.4.1]

mat ri x(x, Rowdi m [, KeyPhrases] ), x a vector, Rowdi m> 0 an integer dividing

| engt h( x)

mat ri x(x [, KeyPhrases]), x a generalized matrix.

KeyPhr ases can be | abel s: struct ure(rowLabs, col Labs), not es: Not es and/or
sil ent: T, where rowLabs, col Labs and Not es are CHARACTER scalars or vectors
[2.8.13,8.4.1,8.9.1]

matwrite(fileNane, a, b, ... [, format:Fnt, nsig:n, sep:sepChar,
quoted: T or bylines: T, mssing:nVal, nane: Nane, conmments: char Vec,

wi dt h: w, header: F]), a, b, ... arbitrary variables, Fnt , sepChar and Nane CHARACTER
scalars with sepChar only a si ngl e character, char Vec a CHARACTER vector or scalar,
mval a REAL scalar, w3 30 integer [7.4.2]
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max ( X), x REAL or LOG CAL or a structure with REAL or LOG CAL components.
max(x1l, x2, ...),x1,x2,..REALor LOG CAL vectors, all the same type [2.12.4]

m n(x),x REAL or LOG CAL or a structure with REAL or LOd CAL components.
m n(x1, x2, ...),x1,x2,..REALor LOG CAL vectors, all the same type [2.12.4]

model i nfo([all:T] keywordl: TorF, keyword2:TorF ... [, nonodel ok: T])
where keywords are one or more of st r nodel , t er manes, xvar s, y, wei ght s, coef s,
xt xi nv, par anet er s, scal e, col count, al i ased, bi t nodel ,1i nk,di strib,

si gmahat [3.24.4, 3.24.5]

model var s(varList [, Mddel]),varList avector of integers 3 0, Model a
CHARACTER scalar

model vars(y: Torx: Torvariates: Torfactors: Torall:T [, Mdel])
model var s(nx: Tornvari ates: Tor nfactors: Tor hasconst: T [, Model])
[3.24.1]

more(x [, nsig:n, format: Fnt, m ssing: M), where x isa macro or is a REAL,
CHARACTER, or LOG CAL variable, n > 0 is an integer, Fnt and Mare CHARACTER scalars;
macro defined only on Unix versions [D.6.6, F.6.7]

movavg(phi,a [,reverse:T, limts:vector(il,i2), start:startVals]),
phi REAL vector, a REAL vector or matrix [5.3.2]

nameof (varl, var2, ... ) [94.3]

nbi t s(x), x consists of 1 or more integers between 0 and 4294967295 [2.8.5]
ncol s(x),x amatrix or generalized matrix [2.8.13]

nconps(Str), Str astructure [9.1.2]

ndi ms(x) [2.8.15]

nrows ( X), X a matrix or generalized matrix [2.8.10, 2.8.13]

outer(x1, x2, ...),x1,x2,..REAL[3.16,10.12]

padt o(x, n), x a REAL vector or matrix, n > 0 an integer [5.2.5]
partacf(vec [, inverse:T]),vec aREAL vector [5.3.4]

paste(argl, arg2, ... [,format: Fnt,sep: C intw dth:Iw charw dth: Qw,
m ssing: §] ), Fnt, C and S CHARACTER scalars, | wand Cw positive integers
paste(arg,multiline:T [,format: Fnt, sep: Cs,linesep:d,mssing:§]),
where Cs and C are CHARACTER scalars consisting of a single character [8.3.1-8.3.3]

plot(x,y [,inpulse:T, lines:T] [, other graphics keyword phrases] ), where x
is a REAL vector or scalar, y is a REAL vector or matrix [2.15.1, 8.5]

poi sson([Mdel] [, incr:T, offset:vec, print:Forsilent: T, pvals:T,
maxit: m epsilon:eps, coefs:F]),vecaREAL vector, ma positive integer, eps >0
[4.25, 10.19]

pol yroot (coefs), coef s a REAL matrix [5.3.6]
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power (noncen, ngrp, al pha, denonDF [, design:"rbd"]),noncen3 0,0< al pha<
1, positive integers ngr p and nr ep ; some or all arguments may be vectors [3.21]

power 2( noncent 2, nunDF, al pha, denonDF) , noncent 23 0,0 < al pha <1, nunDF > 0,
denonDF > 0; some or all arguments may be vectors [3.21]

pr edt abl e()
predt abl e(Tern), Ter ma CHARACTER scalar of the form"A. B. ...",where A Bare

factors in current GLM model, or t er m k, where k is a positive integer [3.18, 10.11, 10.19]

print(a, b, ...[,format:Fm ornsig: m header:F, |abels:F,

m ssing: mssStr, name: setNanme, width:w, height:h] [, file:fileNane
[,new. T]]]),Fnt, mssStr,fil eNanme, set Name CHARACTER scalars, m> 0, w3 30, h 3
12 integers [2.8.9]

probit([Mdel], n:Denom|[, incr: T, offset:vec, print:Forsilent:T,
pval s: T, maxit: m epsilon:eps, problimt:small, coefs:F]),Denom>0a
REAL scalar or vector, vec a REAL vector, ma positive integer, eps >0, 1015 <smal | £
.0001 [4.2.4]

prod(x),x REAL or LOd CAL or a structure with REAL or LO@ CAL components.
prod(xl, x2, ...),x1,x2,..REALor LOd CAL vectors, all the same type [2.12.4]

put ascii (vec [, keep: T]), vec a vector of integers >0 and £ 255
put ascii (vec, file:fileName [, new T]) [7.4.3,8.3.4]

gr(x [,pivot: T, ronly:T]),x aREAL matrix [6.4]

gquit or bye or end or exit or stop
quit (F) orbye(F) orend(F) orexit (F) orstop(F) quits unconditionally [2.2]

rank(x [ ,down: T, ties:"ignore" or "average" or "mninum]),x REAL or
CHARACTER or a structure with all REAL or all CHARACTER components [2.12.3]

rankits(x [,ties:"ignore" or "average" or "mninmuni]),x REALora
structure with REAL components [2.12.3]

rational (x, a, b)orrational (x, a) orrational (x,,b),xREALora
structure with REAL components, a and b REAL vectors [2.8.6, 2.10.1]

rbi n(N, n, p), Npositive integer, n scalar or vector of positive integers, p REAL scalar or
vector of probabilities [2.13, 2.13.2]

y <- read(Fi | eNane, set Nane or macroNane [,quiet: T, echo:TorF,

| abel s: Label s,\ silent: T, notfoundok: T, pronpt:F]),FileNaneand

set Narre or macr oNane CHARACTER scalars; Fi | eNane can also be CONSCLE or have the
form string: char Val where char Val is a CHARACTER scalar or vector [2.11.3,7.1, 7.2,
8.4.1]

readcol s(Fil eNane, nanel, nane2, ..., nanek [, Keyword phrases])
readcol s(Fi | eNane, vector ("nanel", ..., "nanek") [, keyword phrases])
Fi | eNanme a quoted string or CHARACTER scalar, nanel, ... unquoted variable names;
fi | eName can also be stri ng: char Val , char Val a CHARACTER scalar or vector.
Keyword phrases may be qui et : T, echo: T, ski p: ski pChar, st op: st opChar or
go: goGhar [2.11.2]
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redo() re-executes previous command; cannot be used in two successive command
lines or on a line immediately following the use of REDO[8.8.1]

REDQ( ) re-executes most recent command re-executed by r edo. REDOis a macro
created by r edo [8.8.1]

regcoef s(Mdel [,pvals:T] [,byvar:F]), Model a CHARACTERscalar
regcoefs([pvals:T] [, byvar:F]) [3.13.1,10.4, 10.6, 10.18]

regpred(val s),val s a REAL vector or matrix [3.18, 10.4]

regress([Mdel] [,print:Forsilent: T, pvals:T,coefs:F, marginal:T]) [3.8,
10.3, 10.4]

regs(x,y),xandy REAL matrices with the same number of rows

rel ei gen(h, e), hand e symmetric REAL matrices with no M SSI NGvalues, e
positive definite [6.2.3]

rel ei genval s(h, e), hand e symmetric REAL matrices with no M SSI NGvalues, e
positive definite [6.2.3]

rename(var, newNane), where newNane is an undefined variable

rep(x, n) orrep(x, repFac), where xis REAL, LOd CAL, or CHARACTER and nis a
positive integer or r epFac is a vector of integers 3 0[2.8.12, 2.14]

resid() orresi d(Mdel) [3.17,10.4]
restore(FileNane [ ,delete:F, list:T]) [217,7.7]

resvsi ndex([varNo [, Chars]] [, graphics keyword phrases] ), var No a positive
integer £ ncol s( RESI DUALS) , Char s a CHARACTER or REAL vector or scalar [3.17]

resvsrankits([varNo [, Chars]] [, graphics keyword phrases] ), var No a
positive integer £ ncol s( RESI DUALS) , Char s a CHARACTER or REAL vector or scalar
[3.17,10.3]

resvsyhat ([varNo [, Chars]] [ graphics keyword phrases] ), var No a positive
integer £ ncol s( RESI DUALS) , Char s a CHARACTER or REAL vector or scalar [3.17, 10.3]

rever se(x),x aREAL or LOG CAL vector or matrix [2.10.6]
rft(rx [,divbyT: T]),rxaREAL matrix [5.2.7]
rnor m( n), na positive integer [2.13]

robust ([Model] [, trunc:c, print:Forsilent: T, maxiter: m
epsilon:eps, fstats: T, pvals: T, marginal:T]), Model a CHARACTERSscalar, ¢
and eps positive REAL scalars, ma positive integer [4.3, 10.20]

rotate(x, k), xaREAL vector or matrix, kan integer [5.2.5]

rotation(loadings [, nethod: name, reorder: T, verbose:T]), where
| oadi ngs is REAL matrix and nane is CHARACTER scalar [6.8]

round(x [, ndec]),x REAL, ndec an integer [2.8.6, 2.10.1]
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rowpl ot (x [, graphics keyword phrases] ), x a REAL matrix [2.15.6]

rpoi (n, I anbda), n positive integer, | anbda scalar 3 0 or non-negative vector of
length n [2.13, 2.13.2]

rsol ve(A , B), Aasquare REAL matrix, Ba REAL matrix, nr ows( A) =ncol s(B); same
asB % % A[2.10.5]

run(first,last,incr) orrun(first,last) orrun(last) [2.8.12,2.14]

runi (n),napositive integer [2.13]

sanpl esi ze(noncen, ngrp, al pha, Pwr [, design:"rbd", maxn: N ), noncen,
al pha, Pwr positive, ngr p, N positive integers [3.21]

save(FileNane [,all: T, v335: T, v406: T, nulls:F, options:F, ascii:T,

hi story: T])
save() repeats previous save() or asci i save() [2.17,7.7]

screen([Mddel] [, method:"cp" or"rsq" or"adjrsq", nbest:m forced:fn,
s2: mse, penalty:pen, keep:list]), mpositive integer, f n vector of positive
integers, nse and pen positive REAL scalars, | i st CHARACTER scalar or vector with
elements "p","cp","rsq","adjrsq","nodel " or "al | " [3.20]

secoefs([Tern] [, errorTermErrorTerm bytermF, se:Forcoefs:F]),
Ter ma CHARACTER scalar, a positive integer, or a factor or variate in the current GLM
model, Er r or Ter ma CHARACTER scalar or positive integer. byt er m F only when Term
se: Fand coef s: F omitted [3.13, 3.13.1, 10.3, 10.10, 10.11, 10.13, 10.15, 10.19]

sel ect (k, x),k vector of positive integers or LOd CAL vector, x a matrix [2.10.6]

set history(lines),!linesisaCHARACTER vector with length £ value of option
hi st ory [8.8.3]

setl abel s(x, labels [,silent:T]),x an existing scalar, vector, matrix, array or
structure, | abel s a CHARACTER scalar or vector, a structure with CHARACTER scalar or
vector components, or NULL [8.4.1]

setoptions(optionl:value [,option2:value ... ]) optionl,optionz,..
names of options. Legal option names are angl es, bat checho, dunbpl ot ,errors,
format,fstats, height,inline,l abel above, | abel styl e, maxwhi | e, m ssi ng,

nsi g, pronpt, pval s, rest or edel , seeds, updat e, war ni ngs, W or mat , and wi dt h
plus f ont and f ont si ze on Macintosh, scr ol | back on Macintosh, Windows and

Motif, and hi st ory and savehi st ry on Macintosh, Windows, Motif, the extended
memory DOS version and most Unix versions

setoptions(str),wherestr isof the form structure(optionl:value, ...)
[8.1.2]

set seeds(seedl, seed2) or set seeds(vector(seedl, seed2)), seedl and
seed2 non-negative integers £ 2147483399 [2.13.1]

shel | (command), shel | (comrand, keep: T) or shel | (command, i nteract: T),
conmmand a quoted string or CHARACTER scalar; not implemented on Macintosh
I command immediately after the prompt; not implemented on Macintosh [8.7.1, 8.7.2]
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showpl ot ([ Graph] [, graphics keyword phrases]) [8.5.3]

sol ve(A), Aasquare REAL matrix
sol ve(A, B),Aasquare REAL matrix, Ba REAL matrix, nr ows( A) =nr ows( B); same
as A % % B[2.10.5]

sort(x [ ,down:T]),x REAL or CHARACTER or a structure with all REAL or all
CHARACTER components [2.12.3]

split(x,A [, conpnanes: CharVar]), x REAL, Aa factor or vector of integers or
LOG CAL vector, Char Var a CHARACTER scalar or vector

split(x,bycols: Torbyrows: T [, conpnanes: Char Var] ), x a REAL matrix [9.1.1,
10.2, 10.5]

spool (Fil eNane [, new T])
spool () toggles spooling on and off [2.16]

stem eaf (x [, nstens, outliers:F, depth:F, stats:T, title:"Your
title"]),xaREAL vector [2.12.2, 10.2]

strconcat(varl [,var2,...,vark] [, KeyPhrases]), wherevarl,var2, ... are
arbitrary variables; KeyPhr ases can be conpnanes: Char vec, | abel s: | ab, and
sil ent: T, where Char vec and | ab are CHARACTER scalars or vectors [8.4.1, 9.1.1]

structure(varl [,var2,...,vark] [, KeyPhrases]), wherevarl,var?2,..are

arbitrary variables; KeyPhr ases can be conpnanes: Char vec, | abel s: | ab, notes:Notes,
and si | ent: T, where Char vec,| ab and Not es are CHARACTER scalars or vectors [2.8.16,

8.4.1,9.1.1]

sum(x), x REAL or LOd CAL or a structure with REAL or LOG CAL components.

sum(xl, x2, ...),x1,x2,..REAL or LOG CAL vectors, all the same type [2.12.14]
svd(x [,left:TorF, right: TorF, all:T]),xaREAL matrix [6.3]
swp(x, nl [, n2, ...]),xaREAL matrix, nl,n2, ... positive integers or vectors of

positive integers [6.1]

t 2i nt (x1, x2, Coverage [, pool ed: F]), x1 and x2 REAL vectors, 0 < Coverage <1
[2.12.6]

t 2val (x1,x2 [,df: T, pool ed: F]) [2.12.6]

tabs(y,a,b,... [, nean: T, var: T, count:T]),y REAL a,b, ... factors or vectors
of positive integers
tabs(,a, b,...) [3.12,10.5,10.7]

tint (x, Coverage), x a REAL vector, 0 < Cover age < 1 a REAL scalar [2.12.6]

toclip(x [, mssing: Code, format:Fnt, sep:Cl, |inesep:C2]), Code, Fnt,
Cl1, C2 quoted strings or CHARACTER scalars

t oeplitz(x),x aREAL vector [5.3.5]
t race(x),x a REAL square matrix [2.10.6]

x' or t (x),where x isamatrix [2.10.3]
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trideigen(Dag, Subdiag [ [, start] , end] , values:Forvectors:F),
Di ag, Subdi ag REAL vectors, st art and end positive integers [6.2.2]
tril ower (a), matrix a[6.6]
triunpack(vec [, lower:T or upper:T]),vec avector of length p(p+1)/2 [6.6]
triupper(a [, pack:T]), matrix a [6.6]
tval (x [,df:T]), REAL vector x [2.12.6]
twotailt(tval, df),REALscalartval,df>0[2.12.6]
uni que(x [,index: T]),x REAL or CHARACTER[9.4.1]

unwi nd(angleMat [, crit:Val]),angl eMat a REAL matrix and .5 £ Val < 1; units,
radians, degrees or cycles, of angl eMat determined by option angl es [5.2.4]

usage([ Topicl, Topic2,...] [,file:FileNane or orig: T or alt:T])
usage(Pattern)where Patternisaquoted string (not a variable) containing “wild
card characters “*” and/or “?”

usage(key: KeyNanes) , where KeyNanes is a CHARACTER vector or "?" [2.9, 8.6]

User (funName [,resource:resNane][,quiet:T],argl [,...])

User (funName [, resource:resNane][,quiet: T],callback: T,argl [,...])
User (funName [,resource:resNane][,quiet:T],synbols: T,argl [,...])
User (funNanme [,resource:resNane][,quiet:T],pointers:T,argl [,...])

f unNane and r esName CHARACTER scalars; ar g1, ... arguments to a dynamically loaded
user function; if an argument is a keyword phrase other than prot ect: arg, itis
returned, possibly modified [9.7.2-9.7.4]

var names( Mbdel ) where Model is CHARACTER scalar
var names() is equivalent to var nanmes( STRMODEL) [3.24.1]

vboxpl ot (x1,x2,...,xk [, graphics keyword phrases] ), arguments REAL vectors
vboxpl ot (Struc [, graphics keyword phrases] ), St ruc a structure with REAL
vector components [2.12.2]

vconcat (a, b,c,...),a,b,c, .. matrices with same number of columns [2.10.6]

y <- vecread(FileNanme [ keyword phrases])

y <- vecread(FileNanme, character: T [ keyword phrases])

y <- vecread(FileNane, bylines: T [ keyword phrases])

Permissible keyword phrases are st op: st opChar, go: goGhar, ski p: ski pChar,
silent: T,quiet:F echo: For Tand pronpt: F; Fi | eNane can also be CONSOLE or
have the form st ri ng: char Val where char Val is a CHARACTER scalar or vector [2.11.1,
7.2,7.3]

vect or (x1,x2,...,xk [, KeyPhrases]) where x1, x2, ... all have the same type,
REAL, LOd CAL, or CHARACTER, or are structures with components all of the same type
KeyPhr ases can be | abel s: | ab, not es: Not es and/or si | ent : T, where | ab and
Not es are CHARACTER scalars or vectors [2.14, 8.4.1, 10.2]
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write(a, b, ...[,format:Fnt ornsig: m header:F, |abels:F, wdth:w,

hei ght: h, mssing: mssStr, name:setNanme] [, file:fileNane [,new T]]]),
Fm,mssStr,fil eNane, set Nane CHARACTER scalars, m> 0, w3 30, h 3 12 integers [2.8.9,
7.4.1]

xrows(variates [,factors]),variates and fact ors REAL matrices or vectors or
NULL [3.24.3]

xvari abl es(Mdel [, m ssing:val]),Mdel a CHARACTERSscalar [3.24.2]
yat es(x), x a REAL vector
yhat () oryhat (Model [, T]) [3.18]

yul ewal ker (vec [, inverse:T]),vec aREAL vector [5.3.4]

11.2 Operators This section lists the various unary and binary operators with their
precedence. If two operators with different precedence appear in the same expression,
the operator with the higher precedence is applied first. Thus, since “*” has higher
precedence than “+”,3 + 4 * 5 + 6isevaluatedas3 + (4*5) + 6while3 * 4 +
5 * 6isevaluatedas (3*4) + (5*6).

11.2.1 Arithmetic operators These all operate on REAL or LOG@ CAL data and have a
REAL value. Logi cal True and False are treated as 1 and 0, respectively. They can
operate on structures with REAL or LOG CAL components if the structures are
compatible.

Operator Precedence | Description
a+b 9 Addition: sum ofaand b
a-»b 9 Subtraction: difference of a and b
a*b 10 Multiplication: product of a and b
al b 10 Division: a divided by b
a %Wob 10 Modular division of abyb
-a 12 Unary minus: negative of a
+a 12 Unary plus: a
a ™ bora** b 13 Exponentiation: a to the b-th power

11.2.2 Comparison operators These all operate on REAL, LOG CAL or CHARACTER data
and have a LOd CAL value. LOd CAL True and False are treated as 1 and 0, respectively.
For CHARACTER data, order is alphabetical using the ASCII collating sequence for which
all lower case letter come before all upper case letter, for example, " MacAnova" <

"Maci nt osh” and " Resi dual s" <"r ESI DUALS". See Sec. 2.12.3 for a table of
CHARACTER ordering.
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Operator Precedence | Description
a == 8 True if a and b are equal or the same
al=>b 8 True if a and b are not equal or the same
a<hb 8 Trueifa<b
a<=b 8 Trueifafhb
a>h 8 Trueifa>b
a>=»>o 8 Trueifa3 b

11.2.3 Logical operators These all operate on LOd CAL data and have a LO3d CAL value.
They can operate on structures with LOG CAL components if the structures are
compatible. Both operands of | | and && will be evaluated, even if the second is not
needed to determine the value. Pre-defined macros anytrue and al | t r ue can be used
instead if is important not to make unnecessary evaluations of operands.

Operator Precedence | Description
al|l b 5 Logical Or: T| | T, T| | F, F| | Tare True,
F| | Fis False
a &b 6 Logical And: T&&T is True, T&&F, F&&T,
and F&&F are False)
la 7 Logical Not: ! Tis False, ! Fis True

11.2.4 Matrix operators These all operate on REAL matrices and have a REAL matrix
value. The transpose operator (a' ) operates on multidimensional arrays and LOG CAL
and CHARACTER data. They can operate on structures with matrix components if the
structures are compatible.

Operator Precedence | Description
a' ort(a) 12 Transpose of a
a %%b 11 Matrix product of aand b
a %%b 11 Matrix product of a' and b
a %% b 11 Matrix product of a and b’
a %%b 11 Matrix product of a and b-!
a%U%wb 11 Matrix product of a1 and b
sol ve(a) Matrix inverse a1

11.2.5 Bitwise operators These operate on non-negative integers £ 4294967295 = 2321,
Any operand < 0 or > 4294967295 yields a M SSI NGvalue. Each bit of the operands has
value 0 or 1 and is operated on independently of any other bits. The description
column refers to the operation on a single bit. They can operate on structures with
REAL components if the structures are compatible
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Operator Precedence | Description
a% b 1 Bitwise Or: 194 0,0% 1and 1% 1are 1,094 0is 0
au b 2 Bitwise Exclusive Or: 19%0and 0%'1are 1, 1%'1
and 090 are O
a % b 3 Bitwise And: 1%&1 is 1, 1%&0, 0%&1 and 0%&0
are 0.
% a 4 Bitwise Not or Complement: ! 0Oisland!1lis0

11.2.6 Assignment operators There is one pure assignment operator (<-) and five
arithmetic assignment operators. The latter operate only on REAL and LOGd CAL
variables. The left operand of an arithmetic assignment operator is modified by
combining it with the right operand using the indicated operation. Thusa <-+ bis
equivalenttoa <- a + b. The left operand cannot be a value defined by a subscript so
that, for example, a[ 3] <-+ 1lisillegal.

Operator Precedence Description
a<-b 0 Assign b to a
a<-+b 0 a<-a+b
a<-->b 0 a<-a-»>
a<-*»b 0 a<-a*hb
a<-/»b 0 a<-alb
a <-" bora <-** p 0 a<-a”"b

11.3 Control syntax elements There are several syntax elements for conditional
execution, looping and leaving a loop.

11.3.1 Syntax elements for conditional execution These arei f, el sei f, el se. Their
usage is as follows:

i f (Logi cal 1) {comuandl; command?2;

i f (Logi cal 1) {commandl; conmand2; :}el se{...}
i f (Logical 1){comuandl; conmand2; ...}el seif (Logical 2){
...}t[else{...}]
See Sec. 9.2.2.

11.3.2 Syntax elements for looping These are f or and whi | e. Their usage is as follows:

for(i,vec)){comandl; coomand2; ...}, vec aREAL vector
for(i,il,i2){commandl; command2;...} likefor (i,run(il,i2)){...}
for(i,il,i2,d){comandl; command2;...} likefor(i,run(il,i2,d)){...}

whi | e(Logi cal ){statenentl; statenent2;...;}
See Sec. 9.2.3.
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11.3.3 Syntax elements for leaving a loop These are br eak and br eakal | , plus macro
br eaki f. Here are example of their usage:

for(i
S <- n <- 1;whil e(n<100){

for(i,run(n)){if(x[i] < 0){break} .... }
for(i,run(n)){for(j,run(m){if(x[i,j] < O0){break 2}}}#exit 2 | oops
for(i,run(n)){for(j,run(m){if(x[i,j] < 0){breakall}}}#exit all |oops
for(i,run(n)){breakif(x[i] < 0)

run(n)) {for (j,run(m){breakif(x[i,j] <0, 2) ...}}

tt <- x*n; s <-+ tt;
i f(abs(tt) <= le-10*abs(s)){break}
n <-+ 1}

See Sec. 9.2.4.

11.3.4 Syntax element for skipping to the end of a loop Syntax element next skips to
the end of a loop. Here are examples of its usage:

for(i,run(n)){if(x[i] < 0){next} .... }

for(i,run(n)){for(j,run(m){if(x[i,j] < O0){next 2} ... }
}#exit ] loop and skip to end of i |oop

See Sec. 9.2.5.

11.4 Some differences from S-Plus On the surface, MacAnova appears to be quite
similar to statistics program S and its successor S-Plus™, but it differs in many
important ways. Here are some of the differences, listed here to make it easier for a S-
Plus user to use MacAnova.

MacAnova variable names may contain “_” but not “. ”

MacAnova has temporary variables (names starting with “@) and allows for the
generation of unique variable names in macros. S-Plus organizes things in
“frames” so that different functions can use the same names for variables without
danger of “collision.”

MacAnova has fewer types of variables than does S-Plus. There are REAL,
CHARACTER and LOd CAL scalars, vectors, matrices and arrays, factors (a special type
of REAL vector, see Sec. 3.3), macros (Sec. 2.3, 9.3), GRAPH variables (Sec. 8.5.3) and
structures whose components may be any type of variable (Sec. 2.8.16, 9.1). In
particular, there is no special time series object and complex data is encoded in REAL
variables (Sec. 5.2.3).

MacAnova variables have dimensions and optional coordinate labels (Sec. 2.8.13,
2.8.15, 8.4) but do not have attributes in the S-Plus sense.

Missing values are entered as ? and printed as M SSI NGin MacAnova but entered
and printed as NAin S-Plus.

In MacAnova' This is a "quoted" string' isillegal;use"This is a
\"quoted\" string" instead. *“' ” is the MacAnova transpose operator.

Line continuation at the prompt is different between MacAnova and S-Plus. In
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MacAnova a line is continued automatically if a quoted string (Sec. 2.5) lacks a
terminating " or a compound command starting with “{” lacks a terminating “} .
You can force continuation by ending a line with “\ . There is a continuation
prompt only on non-windowed versions. S-Plus continues a line if any bracketted
expression starting with “(” or “[ ” or “{” is incomplete.

MacAnova keyword phrases have the form keywor d: val ue instead of
keywor d=val ue and you can’t abbreviate most keywords.

In MacAnova, a % % b is equivalent to r sol ve(b, a), computing a solution x to
the equation x % % b =a; in S-Plus, a % % b evaluates to f | oor (a/ b) .

In MacAnova, vector (1, 3,5, 2) does whatc(1, 3, 5, 2) does in S-Plus.

In MacAnova, sun( x), prod(x), max(x),and m n(x) operate over the first
dimension of x, returning a variable whose first dimension is 1 and the remaining
dimensions are the same as those of x. In particular, if x is a matrix, the result is a
row vector each of whose elements is derived from one column of x (Sec. 2.12.4). In
S-Plus, the value of these functions is a scalar summarizing all the values in x.

MacAnova maintains the equivalence of a vector and a column matrix (matrix with
1 column). It never treats a vector as a row vector. Thus, for example, ifaisa
matrix with 3 rows, vector (1, 3,4) % % a s illegal in MacAnova but c(1, 3, 4)

% % a is equivalenttot(c(1, 3,4)) %% ain S-Plus.

If aisam byn matrix, in MacAnova a[ 1, ] isa 1l byn matrix (a row vector) and
a[, 1] isam by 1 matrix (a column vector). In S-Plus both are just plain vectors; in
particular, contrary to what you might expect, t (a[ 1, ]) isal byn matrix.

MacAnova has quite different rules for binary operations that combine two
variables of different sizes. Suppose m >1and n >1, ais a column vector of

length m, bisalbyn row vector, c isam byn matrix, and op is a binary
element-wise operator such as *. Then a op ¢ combines a with every column of c,
b op c combines b with every row of ¢, and a op b isam by n matrix combining
every element of a with every element of b. See Sec. 2.10.2. S-Plus, when it allows
the operation at all, extends a vector cyclically to get a dimension match.

MacAnova does not have the construct S-Plus n1: n2. Use run(nl, n2) instead (Sec.
2.8.12 and 2.14).

MacAnova f or loops have the form f or (i ndex, val ues) {. ..} (Sec. 9.2.3) instead
offor(index in values){...}.

In MacAnova, the statement or statements controlled by i f, el sei f and el se must
be a compound command, that is, enclosed in { ...} (see Sec. 9.2.1), with “{”” on the
same lineasif,el sei f or el se(Sec. 9.2.2). S-Plus has neither limitation.

In MacAnova, the statement or statements forming the body of whi | e and f or
loops must be a compound command, with “{” on the same line as whi | e or f or
(Sec. 9.2.3). S-Plus has neither limitation.

Although they have some features in common, a MacAnova structure differs from
an S-Plus list. MacAnova allows structures to be operands of most operators and
arguments of transformations and some functions like sun{) and max(). In
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MacAnova, if st r is a structure, then the value of both str[ 2] andstr[[2]] is
component 2 of st r and is a structure only if the component itself is a structure. In
S-Plus, if l'i sisalist, i s[ 2] isa list whose only component is component2 of | i s,
while l'i s[[ 2] ] is the component itself. See Sec. 2.8.16 and 9.1.

Linear and generalized linear model analysis is done quite differently in MacAnova
and S-Plus. For example, models are specified in different ways. A MacAnova
model is a CHARACTER scalar of the form "depvar = ternl + ternR + ...", with
typical terms being x1, age or x1. age. A term of the form a. b may express an
interaction (when both a and b have previously appeared in the model), a nesting of
b within a (when a but not b has previously appeared), or a multidimensional
factor (when neither a or b has previously appeared). See Sec. 3.4. In S-Plus, a
model is specified not by a CHARACTER variable but by a “formula” in which *“~”
separates the dependent variable from the right hand side of the model, a: b
specifies an interaction and b% n%a expresses nesting of b in a. Also MacAnova
codes categorical data as “factors” (Sec. 3.3) and S-Plus uses “category” variables.

MacAnova has very different functions for reading and writing files. When reading
unstructured numerical data separated by white space from file dat a. t xt,

X <- vecread("data.txt")
in MacAnova has the same result as
X <- scan("data.txt")

in S-Plus; vecread() and scan() differ in more complex situations. MacAnova
function mat r ead() reads matrices and arrays retrieving dimension information,
but requires that the file be in a special format. It has some similarity with S-Plus
function read. t abl e(). If x is a matrix, to obtain roughly the same effect as

wite.table(x, file="data.txt")
in S-Plus, you can use

mat print("data.txt", x,sep:",",nsig: 17, new. T)
in MacAnova.

Graphing is done differently since MacAnova has no concept of graphics device. In
its simplest usage, MacAnova function pl ot () roughly corresponds to S-Plus
function pl ot (). Other basic MacAnova plotting commands are | i nepl ot () and
chpl ot (). All recognize keyword phrase add: T, indicating new information is to
be added to the previous plot. You can specify that a plot will be low resolution by
keyword phrase dunb: T and that it should be written as PostScript to file

nypl ot . ps, say, by keyword phrasefi |l e: "nmypl ot . ps". By default, a GRAPH
variable LASTPLOT encapsulating the entire graph is produced by all MacAnova
plotting commands. See Sec. 2.15 and 8.6.

In addition to the above differences, many MacAnova functions, such as past e(),
cat (),diag() and structure(), have the same name as an S-Plus function but
differ in minor and sometimes major ways.

All MacAnova variables are kept in memory rather than disk. Most S-Plus
variables correspond to disk files.
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