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1 INTRODUCTION 2

1 Intr oduction

This programwas designedfor use in teachingthe statisticalprocedureknown as Analysisof
Variance (ANOVA). In brief, it generatesappropriatedatasetsfor useas examplesor practice
problems,and it computesthe correctANOVA for eachdataset. It handlesbetween-subjects,
within-subjects,andmixed designs,andcango up to six factors,with somerestrictionson the
numbersof levels,subjects,andmodelterms.

Theprogramcanberun in eitherof two modes:onedesignedfor useby students;theother, by
teachers.

Thestudentmodeissimpler:Thestudentsimplyspecifiestheexperimentaldesign,andAnoGen
generatesanappropriaterandomdataset.Thestudentcanthenview thedatasetandanswers,and
save themto a file. Thus,studentscanfairly simply getasmuchcomputationalpracticeasthey
want.

Theteachermodeis morecomplicated:Theteachernotonly specifiestheexperimentaldesign,
but alsocontrolsthethecell meansanderrorvarianceto obtainwhatever

�
valuesaredesiredfor

theexample.Considerablefamiliarity with ANOVA is neededto usethis mode.

2 Step-by-StepInstructions: StudentMode

1. Starttheprogramasis appropriateon your computersystem(e.g.,by typing AnoGenat a
DOSprompt).

2. OnceAnoGenis running,typeS to enterthestudentmode.

3. Specifythedesign:

(a) To set the numberof within-subjectsfactors,type W, andthentype the numberyou
want,followedby enter.

(b) Similarly, typeB to setthenumberof between-subjectsfactors,

(c) Similarly, type S to set the numberof subjectsper group. A “group” is definedby
onecombinationof levels of the between-subjectsfactors. For example,if you have
between-subjectsfactorsof Male/FemaleandYoung/Old,then therearefour groups
corresondingto thefour combinations.

Note thatyou cansetthesenumbersin any order, andyou canchangeeachoneasoftenas
you like. After youhave thesettingsyouwant,typectrl-Q to move on to thenext step.

4. Now specifythenumberof levelsof eachfactor. Typethelettercorrespondingto thefactor
you wantto change(A, B, . . . ), andthenenterthenumberof levelsyou want. Again,after
youhave thesettingsasyouwantthem,typectrl-Q to move on to thenext step.

5. TypePto displaytheproblem(i.e.,thedataset).Ideally, youwouldnow dothecomputations
by hand,for practice.(Theinformationgivenin theproblemdisplayis intendedto beself-
explanatory, but someexplanationis givenin Section3.)
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Table1: An exampleof a problemdisplay. This designhastwo between-subjectsfactors(A and
B) with two levelseach,andthreesubjectspergroup.

GroupA1B1:
Sub1: 95
Sub2: 78
Sub3: 97

GroupA2B1:
Sub1: -19
Sub2: -37
Sub3: -10

GroupA1B2:
Sub1: 55
Sub2: 64
Sub3: 73

GroupA2B2:
Sub1: 58
Sub2: 63
Sub3: 71

6. TypeS to displaythesolution(i.e.,cell means,ANOVA table,etc).This is whereyoucheck
yoursolutionandmakesureyou’vedoneit correctly. Thesolutioncontainsthevariousparts
that I usein teachingANOVA using the generallinear model. (More explanationof the
informationgivenin thesolutiondisplayis givenin Section4.)

7. If youwant,typeF to save theproblemandsolutionto afile. (Themainreasonto for doing
this is to get a printedversionof the problemandsolution.) Enterthe nameof the file to
whichyouwanttheinformationsaved.

8. Typectrl-Q to quit whenyouaredonewith thisproblem.AnoGenwill thenaskif you want
to startover again:TypeY if youwantto doanotherproblem,or N to quit.

3 Explanation of ProblemDisplay

Table1 shows an exampleof a problemdisplay. Thereis oneline per subject,andthe different
groupscorrespondto thedifferentlevelsof thebetween-subjectsfactor(s).For this example,the
problemdisplayfits ona singlescreen;with largerdesigns(i.e.,moregroupsor moresubjectsper
group),theproblemdisplaymaybesplit acrossseveralscreens.

Table 2 shows an exampleof a problemdisplay for a more complex experimentaldesign.
Notethatthedifferentconditionstestedwithin-subjectsarelistedacrosstheline, andthedifferent
subjectsandgroupsorganizedasin thebetween-subjectsdesign.
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Table2: An exampleof a problemdisplay. This designhasa within-subjectsfactor(A) with two
levels,two between-subjectsfactors(B andC) with two levelseach,andthreesubjectspergroup.

GroupB1C1:
A1 A2

Sub1: 77 53
Sub2: 84 56
Sub3: 103 41

GroupB2C1:
A1 A2

Sub1: 77 65
Sub2: 54 64
Sub3: 73 69

GroupB1C2:
A1 A2

Sub1: 103 75
Sub2: 100 78
Sub3: 97 57

GroupB2C2:
A1 A2

Sub1: 72 10
Sub2: 74 18
Sub3: 58 2

4 Explanation of Solution Display

Thesolutiondisplayhasseveralcomponents,asdescribedbelow. Someof thesecomponentsmay
beomittedif they donotfit well with thewayyour instructorteachesthematerial.

4.1 Design

This shows a list of factorswith the numberof levels per factor. Also shown is the numberof
subjectspergroup.

4.2 Cell Means

Thecell meansaregivenin a tableof this form (thesearethemeansfor theproblemin Table2):
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Cell: Mean
u 65
A1 81
A2 49
B1 77
B2 53
A1 B1 94
A1 B2 68
A2 B1 60
A2 B2 38
C1 68
C2 62
A1 C1 78
.. .

The first line (u) shows the overall meanacrossall conditions. The next two lines (A1 andA2)
show themeansof all scoresat levels1 and2 of factorA, respectively. Thenext two lines(B1 and
B2) show themeansof all scoresat levels1 and2 of factorB, respectively. Thenext line (A1 B1)
shows themeanof all scoresat level 1 of factorA andlevel 1 of factorB, andthenthenext three
linesshow meansfor theothercombinationsof levelson thesetwo factors.And soon.

4.3 Model

The modelsectionshows the form of the generallinear modelappropriatefor this design. The
maineffect andinteractiontermsaredenotedby capitalletters(A, B, AB, etc),S is for subjects,
andthesubscriptsaredenotedby lower-caseletters(i, j, k, etc).

4.4 Estimation Equations

Theestimationequationssectionshowstheequationusedto estimateeachtermin thelinearmodel.
Theperiodsubscriptis usedto denoteaveragingacrosslevelsof the factorcorrespondingto that
subscript.

4.5 DecompositionMatrix

Thedecompositionmatrixshowsthebreakdown of all datavalues(numbersof theleft sidesof the
equalssigns)into theestimatedvaluescorrespondingto eachtermin the linearmodel.Theorder
of thenumberson theline is thesameastheorderof thetermsin themodel.

4.6 ANOVA Table

TheANOVA tableis in a relatively standardformat. The � valueis markedwith oneasteriskif it
is significantat thelevel of ����� �	� andtwo asterisksif significantat �
��� �
� . Theerrortermused
to computeeach� is shown at thefar right sideof thetable.
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5 Background for Teachers

Thissectionprovidesabrief review of thegenerallinearmodelfor ANOVA, intendedfor teachers
who alreadyhave somebackgroundin this area. Besidesrefreshingthe relevant concepts,this
sectionis also intendedto give somehints on how to generatedesiredpatternsof dataand to
clarify thenotationusedin theprogram.

The modelunderlyingANOVA assumesthat eachdatavalue( � ) is a sumof additive com-
ponentsdue to main effects, interactions,and error. For example, the model for a two-factor
between-subjectsdesignis oftenwrittenas

��� � ��������������������� � �!�#" � � �
where � (“alpha”) and � (“beta”) arethe main effectsof the two factors(rows andcolumns), �
(“gamma”) is the interactioneffect (associatedwith eachcell), and " is a normally distributed
randomerrorassociatedwith datavalue.

Froma givensetof data,ANOVA (implicitly or explicitly) estimatesthenumericalvaluesof
all thetermsin themodel.For example,thesecell meansfor a $&%
$ design:

FactorA
FactorB Level 1 Level 2
Level 1 33 21
Level 2 35 31

yield theseestimatesfor themodel’sparameters(notation:estimatesarewrittenwith “hats” above
them).

'�(�
)	) � )	* ��$
+,� ) +- � )	.

'��/0�
)	) � )	*

$21
)	. � -

'�435� $
+,� ) +
$21

)	. � 1
-

'��/0�
)	) ��$
+

$ 1
)	. � 1

)
'�635�

)	* � ) +
$21

)	. � )
'��/ /0� )	)

1
)	.

1
-
1

7
1
) 8 ��$'��/ 35� )	*

1
)	.

1
-
1
) � 1 $'�
3 /0�9$
+ 1

)	.
1
7
1
-
8

1
7
1
) 8 � 1 $'�
3 35� ) + 1

)	.
1
7
1
-
8

1
) ��$

Remember, however, thattheseparametersareconstrainedrelative to oneanother. Specifically,

'��/5� 1
'�43'��/0� 1
'�63
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In essence,thelinearmodeldecomposeseachcell meaninto its componentslike this:

FactorA
FactorB Level 1 Level 2
Level 1 33 = 30+ 4 - 3 + 2 21 = 30 - 4 - 3 - 2
Level 2 35 = 30+ 4 + 3 - 2 31= 30- 4 + 3 + 2

Individualobservationsareformedby thesesamesums,plustherandomerrorterm.

5.1 GeneratingData

Theprogramgeneratesdataby letting theuserspecifythevaluesof theparametersof thegeneral
linearmodel.(Thesevaluesaregeneratedrandomlyin studentmode.)Thedatavaluesaresimply
computedby summingup thespecifiedvaluesandthenaddingin appropriaterandomerrorcom-
ponents.Theerrorcomponentsarenotcompletelyrandom,however, but areconstrainedto addto
zero,sothatthecell meanswill comeout exactly asdesired.(This is not intendedto bea tool for
simulation,but only for teaching.)

It takesa bit of trial anderror to generatea desiredpatternof cell meansby specifyingthe
termsin themodel,but this getseasierwith a little practice.Thebasicstrategy is to think not in
termsof individual cell meansbut ratherin termsof theparametersof themodel. Looking at the
four cell meansfor theexampleabove,youmustthink in termslike these:

A I’ d like anoverall averageof about30,soI’ll set B =�C	D .
A I’ d like theaverageat E < to beabout4 pointshigherthanthantheoverall average,soI’ll set
E <F=�G . This will automaticallymake E @ ’s average4 pointslower thantheoverall average,
andthedifferencebetweenE < and E @ will thusbe8 points.

A I’ d like the averageat H < to be about3 points lower thanthanthe overall average,so I’ll
set H <I=J>�C . This will automaticallymake H @ ’s average3 pointshigherthanthe overall
average,andthedifferencebetweenH < and H @ will thusbe6 points.

A I’ d like a small interactionto raisescoresat EKH < < , so I’ll set EKH < <&=JL . Becauseof the
constraints,this will alsoautomaticallyraisetheaveragefor EKH @ @ andreducetheaverages
at EKH < @ and EKH @ < .

5.2 Notation

Thenotationusedin thisprogramis suitablefor a varietyof multi-factordesigns.Themaineffect
of eachfactor is denotedby a capital letter (A, B, C, . . . ), and the factor’s levels are denoted
by a lower-casesubscript(i, j, k, . . . ). Thus,for the previousexampletheprogramusesENM and
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OFP
insteadof Q�R and S P , respectively. Interactionsaredenotedby concatenatingthe letters(and

subscripts)representingtheinteractingfactors.For example,theprogramusesT O R P insteadof U R P
to representthe interactionin a two-factordesign. In a three-factordesign,therewould be three
two-wayinteractions( T O R P , TKV!R W , and

O V P W ) andonethree-wayinteraction( T O V!R P W ).
Thenotationfor errortermsalwaysinvolvestheletter X (for subject).By convention,thepro-

gramlists thebetween-subjectsfactorsin parenthesesafter the X aspartof thesubjectsterm. For
example,the error term for the exampletwo-factordesignwould be XFY T OIZ R P W , becausefactors
A andB areboth between-subjectsfactors. In repeated-measuresdesigns,therearealsovarious
“subjectby treatment”interactionerrorterms,andthesearedenotedasinteractionswith thetreat-
mentfactor(s)listedbeforethe X . For example,an TKX[R P termwouldbeasubjectby treatment(A)
interactiontermfor aone-factorrepeatedmeasuresdesign.In mixeddesignsthebetween-subjects
factorsarealwayscarriedalongaspartof the X term.For example,with factor T awithin-subjects
factorandfactor

O
a between-subjectsfactor, theerrortermfor factor T is the TKXFY OIZ R P W interac-

tion term.

6 Instructions for TeacherMode

Teachermodeis morecomplicatedto use,andtheseinstructionsarenotstep-by-step.It is assumed
thatyou have alreadyusedandunderstandtheStudentmode,andthatyou have somefamiliarity
with the generallinear modelapproachto ANOVA. (Section5 providesa brief review for those
whowish arefresheron thisapproachto ANOVA.)

To begin, starttheprogramby typingAnoGen,andtypeT to enterTeachermode.Next specify
thedesignandthenumberof levelsof eachfactorjustasin thestudentmode.

6.1 Generating the DesiredData Pattern

Next you have to specify the valuesof the termsin the linear model, using a display like the
following, which is thedisplayfor a 2-factorrepeatedmeasuresdesign(bothfactorsA andB are
within-subects;A has2 levelsandB has3 levels):

Specification of Terms in Linear Model: Page 1 of 1

Num Source MS F ET Estimates
---- ------ -------- ------- ----- --------------------
----->

0: u 0.0 1000.00*** S 0
1: A 0.0 1000.00*** AS 0
2: B 0.0 1000.00*** BS 0 0
3: AB 0.0 1000.00*** ABS 0 0
4: S 0.0 random
5: AS 0.0 random
6: BS 0.0 random
7: ABS 0.0 random



6 INSTRUCTIONSFORTEACHERMODE 9

Type green number to change estimate(s) for corresponding source, or
type C, N, or P to view Cell means, Next page, or Previous page, or
type ˆQ to proceed:

Note: Thenumbersin the“Num” columnat thefar left shouldappearin green.
Eachline numbered0–7correspondsto oneANOVA source(i.e.,onetermin thelinearmodel),

asidentifiedin thecolumnlabelled“Source.” Thecurrentnumericalvalue(s)correspondingto that
termin themodelarelistedin the“Estimates”column,andthecurrentmeansquareand \ for that
termarelistedin theMS andF columns.The \ valueis markedwith oneasteriskif it is significant
at thelevel of ]�^�_ `	a andtwo asterisksif significantat ]�^�_ `
b . Theerrortermusedin computing
each\ is listedin theET column.

To changethenumericalvalueof amodelterm,you typethegreenone-digitnumbernext to it
(in the“Num” column).For example,if youwantto changetheoverallmean(u), type0, andyou
canthenentera new valuefor u at the bottomof the screen.The new valueyou enterwill then
appearin the“Estimates”column,andtheMS andF for thatsourcewill beupdatedusingthenew
value.

Note that therearetwo numberslisted in the “Estimates”columnfor thesourcesB andAB.
This is becausefactorB had2 degreesof freedom;thefirst estimateis thevaluefor B1, andthe
secondis thevaluefor B2.

Estimatesarehandledslightly differentlyfor theerrorterms(indicatedby theword “random”
under“Estimates”).Whenyoutypeits “Num” to changeoneof these,theprogramwill askyoufor
a“Maximum”, andthenit will generaterandomnumbersfrom -Maximumto +Maximumto useas
valuesfor theserandomterms(oneperdf). TheMS is recomputedusingtherandomlygenerated
terms,and \ ’sareupdatedasappropriate.

Note thatyou caninspectthecell meansthatwouldbeobtainedwith thecurrentestimatesby
typing C at any point in thisprocess.

“Next page”and“Previouspage”comeinto playwhenthemodelhasmorethan10sources,so
thetermsarelistedacrossmultiple screens.

Whenyouarehappywith thecell meansand \ ’s,typectrl-Q to continueon to thenext phase.

6.2 Viewing the GeneratedData

After the datahave beengenerated,you can look at the resultsandsave them to disk. (As in
studentmode,printing is accomplishedby saving outputto a file andthenprinting that file from
outsideAnoGen.) Here,you have moreflexibility thanthe student.The following display lists
your possibleactionsateachpoint:

which of the following actions do you want?
-------------------------------- --------- --

write Raw data
write Cell means
write Anova table
write Factor list
write Model
write Estimation equations
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write Decomposition matrix
write effecTs codes
write Notepad line
write Input file
set Options

to select an action, type its capitalized letter, or ˆQ to proceed :

Selectthedesiredactionby typingthecapitalletterin its description(e.g.,“F” to displaythefactor
list).

Sevenof thewrite actions(i.e., Rawdata,Cell means,Anovatable,Factor list, Model,Esti-
mationequations,Decompositionmatrix, simply displaythesamesortsof informationdescribed
in connectionwith thestudentmode.

Threerarelyusedactionsare:

write effecTscodes This writesout a matrix of dummyvariablesthat couldbeusedto codethe
factoreffectsandinteractions.It is usefulif youwantto illustratehow to doANOVA with a
regressionprogram.

write Notepadline Whenthedisk file is open(see“set Options”,below), this actionallows you
to typecommentsinto thefile. If you typeN, AnoGenwill simply copywhatever you type
directly into theoutputdiskfile, endingwhenyoutypeescapeasthefirst characterona new
line. This is usefulif you makeup severalproblemsin onerun, sothatyou cannotein the
outputfile whenyouarestartinganew problem.

write Input file This actionwrites out the raw datafor analysiswith anotherprogram. You are
giventheoptionof saving thedatain atab-delimitedfile (selectby typingT) or in theformat
of an input file for theANOVA programMrF (selectby typing M). MRF is a freely avail-
ableprogramthatdoesequalcell-sizeANOVAs for between-subjects,within-subjects,and
mixeddesigns.Whereappropriate,it providesboth thetraditional c level andtheGeisser-
Greenhousecorrectedc level for thecomputedd ’s. As of February1998,thelatestversion
was1.0,availableasthefile MRF1 0.zipfrom simtelandgarbo(andperhapssomeotherftp
sites)as:

ftp://garbo.uwasa.fi/pc/stat/Mr f1_0.zip
http://www.simtel.net/pub/simte lnet/msdo s/statstc s/Mrf1_0. zip
ftp://ftp.simtel.net/pub/simtel net/msdos /statstcs /Mrf1_0.z ip

6.3 setOptions

In teachermode,youcanalsosetseveralprogramoptions,aslistedhere:

OUTPUTOPTION: CURRENTSETTING:
-------------- ----------------
P = decimal Places : 0
F = disk File : Closed
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D = output Destination : Screen
W = Widths of terms : variable
O = Output format : ASCII

Type capital letter to select option to be changed, or ˆQ to proceed:

P = decimalPlaces AnoGenonly acceptsinteger valuesfor modeltermssetby the user, andit
only generatesintegervaluesfor randommodelterms.Nonetheless,in somesituationsthe
dataareinherentlyrealnumberswith decimalplaces,andthis option is providedto handle
thosecases.Hereis how it works:

WhenyouchoosethePoption,youcantypein anumber0, 1, 2, 3, . . . to indicatehow many
decimalplacesyour datavaluesshouldhave. Then,thedecimalpoint is shiftedthatmany
placesto theleft in all of thedatavaluespreviouslygenerated.For example,if youspecified
ameanof egfih j	k whenyouwereconstructingthedataandthenusethePoptionto indicate
thatyouwanttwo decimalplaces,thenthenew meanafterdecimalpoint adjustmentwill be
egfih	l j	k . Thesumsof squareswill beadjustedaccordingly.

F = disk File This allowsyou to openandclosea diskfile. Whenthefile is open,everythingthat
is displayedon thescreenis alsoechoedinto thefile, usuallyso thatyou canlaterprint it.
(Thenext option tells how to turn this echoingoff.) If you select“F” whenthedisk file is
alreadyopen,it will beclosed.

D = output Destination Whenthediskfile is open,this is atogglebetween“Screen”and“Screen
+ File”. This option is provided so that you can avoid writing stuff into an openoutput
file until you have seenit andaresureyou arehappywith it. In summary, print by: (1)
selectthe disk file option to make an output file; (2) display to the screenthat which
you would like to print, and it will alsobe written to the output file; (3) quit AnoGen
and readthe output file into your word processorfor printing .

W = Widths of terms Thisoptionallowsyouto setthenumberof columns(spaces)usedin writ-
ing out eachterm in themodel. By default,AnoGencomputesthenumberof columnsfor
eachtermfrom thewidth of thatterm(e.g.,ABij is four characterswide),but youcanadjust
thesewidthsif youwant(usually, to packmoreona line).

O = Output format Thedefaultformatfor outputis ASCII. Youcansetthis to LaTex instead;if
you usethatword processor, this will allow you to print nicerequationsandtables.If you
dogenerateLaTex output,youwill needthefollowing commandsthatareused:

\newcommand{\anovaheader}{Sourc e & $df$ & $SS$ & $MS$ & $F$ & Er-
ror Term \\ }

\newcommand{\startanovatable}{
\begin{center}
\begin{tabular}{|lrrrrc|}
\hline
\anovaheader \hline }
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\newcommand{\stopanovatable}{
\hline
\end{tabular}
\end{center} }

6.4 Restarting

Whenyou aredoneviewing thegenerateddata,youhave severaloptionsdescribedin this screen:

Restart from:
1: Numbers of factors and subjects.
2: Numbers of levels of each factor.
3: Estimates of variance sources.
4: More output of same data.

or ˆQ to exit program :

You canactuallyquit theprogramwith control-Q,or you canrestartit from variouspointsif you
wantto dosomemorework, asfollows:

1 This restartsfrom thebeginningof theprogram.

2 This preservesthecurrentnumbersof within- andbetween-Ssfactorsandsubjects,but allows
you to changethenumberof levelsandconstructnew datafrom there.

3 This preservesthenumbersof levelsaswell asthenumberof factorsandsubjects,but allows
you to generatea new datasetwith thesamedesign.

4 This allows you to go backandview furtherthesamedatayou just generated.It is only useful
decideto quit but thenchangeyour mind.

7 Run-time Options

Thereareafew AnoGenoptionsthatI expectany givenuserwill alwayswantto setthesameway.
To facilitate this, theseoptionsareseton the commandline or in an environmentvariable. As
illustratedbelow, onceyou determinehow you would like theoptionsto beset,you cansetthem
andforgetthemin eitherof two waysasdescribedin detailbelow.

7.1 Total df and SSoption

By default,AnoGendefinesthetotaldegreesof freedomasthetotalnumberof observationsminus
one( mon�p ) andthetotal sumof squaresasthesumof squaredifferencesfrom thegrandmean.
Someteachersandcomputerprograms,ontheotherhand,useuncorrectedtotals,definingthetotal
df as m andthe total sumof squaresasthe sumof the squareddatavalues. To makeAnoGen
conformto the latter style, you can invoke AnoGenwith the optionalcommand-lineparameter
CORRECTED-,like this:
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C:\STATS> AnoGen CORRECTED-

7.2 Optional Output for StudentSolutions

By default,AnoGenwritessomeformidableoutputwhena studentasksfor thesolution: in addi-
tion to thecell meansandsummaryANOVA table,it writestheappropriateversionof thegeneral
linear model, the estimationequations,and the decompositionmatrix. Dependingon how you
teachANOVA, this maybemoreinformationthanyour studentswill becomfortableseeing(one
instructorsaid that all theseequationswould throw his undergraduatestudents“into a stateof
terminalanxiety”!).

To simplify theoutputfor your students,youcanturn off any combinationof thesethreetypes
of solutionoutputby specifyingthedesiredcombinationof thesethreeparametersonthecommand
line:

C:\STATS> AnoGen MODEL- ESTEQ- DECOMP-

Theseparameterscanbespecifiedin any combinationandany order, with or without the option
CORRECTED-,andthey arenotcasesensitive.

7.3 Setting Options with Batch Filesor Envir onmentVariables

Onceyouhave decidedwhich of theoptionsyou wantfor yourselfand/oryour students,oneeasy
wayto makesurethey arealwaysselectedis to setupabatchfile to invokeAnoGen.For example,
youcouldcreateafile MyAnoGen.Batwith just theline

AnoGen corrected- esteq- decomp-

Then, at your commandprompt you would type MyAnoGen insteadof AnoGen,andAnoGen
wouldbestartedwith theappropriatesettings.

Alternatively, you canusean environmentvariableto invoke your preferredoptions. Inside
your autoexec.batfile, includea line like

SET ANOGEN=corrected- esteq- decomp-

to selecttheoptionsyou like. Then,you canjust invokeanogenat thecommandline without any
parameters,andtheseparameterswill betakenasif they hadbeentypedat thecommandline.

If both environmentvariablesandcommand-lineparametersare used,the latter takeprece-
dence.

8 SampleAcknowledgementLetter

I don’t wantmuch,just somefeedbackon who is usingAnoGenandwhat they areusingit for.
Somethinglike thelettershown below wouldbefabulous. I’ d prefera realsignedletteron paper,
but acknowledgementsby emailwouldbebetterthannothing(emailaddress:miller@otago.ac.nz).
Of courseI wouldalsowelcomebugreportsandsuggestionsfor improvement,too,althoughI can’t
promiseany fastactionon those.Don’t forgetwhatyoupaidfor this!



8 SAMPLEACKNOWLEDGEMENT LETTER 14

ProfJeff Miller
Departmentof Psychology
Univ of Otago
Dunedin,New Zealand

DearProfMiller,

This is to acknowledgethatI have usedthecomputerprogramAnoGen
for teaching/studyingtheanalysisof varianceduringthepastyear.

Includeall of thefollowing thatapply, andanyotherusesthat I
haven’t thoughtof: I have usedit for generatingpracticeproblems,
homework assignments,examquestions,for myself,for my classof 50
upper-divisionPsychologystudentsat theUniversityof . . .

Sincerely,
etc


