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1 Revisons

2000May09:Mergedthedesiredoutputsectioninto thewrite-upsection,concen-
tratingondesiredEnglishprose.Also, requestedescriptiorof whatexperimental
parameterso use,e.g.,sendingthe scriptyou usedto runthe experiments.
2000May08:Addedsectionwith instructionsfor charts tables andtext.
2000May04:Addedsectionwith suggestetimelineandbrief descriptiorof paper
write-ups.

2000May04:Addedsectionlisting peopleandrelatedexperiments.
2000May04:Addedlistingsof papersn eachexperimentakection.

2 Write-up

Our goalis to write a paperappropriatefor a technicaljournal, not the popular
press. An exampleis the journal versionof Cooley, Hubbard,and Walz’s work
althoughl think it is alittle light on the mathematicatlescriptionof the calcula-
tions.

Thepapemwill bebrokeninto thefollowing pieces:

introduction(written by Jefrey),

previouswork (brief) (written by Jefrey),

algorithmanddata(written by Jefrey),

results,

conclusiongwritten by Jefrey).

Theresultssectionwill besplitinto subsectionspnefor eachsetof experiments.
Thetext shouldintroducethe problem.For example,it shouldstatethe problem,
explain why it is interesting,and perhapsclaim that using historical returnsis
importantfor this problem. A review of previouswork (if we know ary) should
beincluded. Next, presenthe databothin text andchart/talular form. Finally,
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interpretthe data, trying to explain the trendsand how it shouldinfluencethe
thinking of afinancialplanner

2.1 Suggested Deadlines

Friday: Submitroughdraft with data,charts,tables,andexplanatorytext. The
materialshouldbe mostly finishedexceptthe formattingmay requireaddi-
tional work. Hopefully, Jefrey will specifytheformatfor chartsandtables
today

Monday: Submitlessroughdraftwith formattingmostlyfinished.l guesslefrey
will collecttogetherthe piecesto form a paper

Wednesday 8:30am: Draft 0.99is availableon the WWW.

2.2 Instructionsfor Charts, Tables, and Text

| planto uselATEX to typesetthe paperand MetaPosto producethe chartssol
caneasilyproducemathematicaéquationstablesof contentsandHTML, PDF
andPostScriptersions.Thus,pleasesubmit

e atext file containingyour Englishprose,
¢ tabledatausingtab-delimitedtext files,and

e chartdatausingtab-delimitedtext files with two columnsandblank lines
betweerdifferentlinesto draw.

To add commentgo your documente.g., indicatingthat a title shouldbe itali-
cized,usealine startingwith a percentagsign% andendingattheline’send.

Table Data Pleasesubmittatular dataastab-delimitedfiles. Eachline of the
tableshouldcorrespondo oneline of thefile. Separatedjacentolumnsof data
usingoneandexactly onetab character Hopefully, eachline will have the same
numberof tabs.

If youwantto seewhatyourtablewill look like (beforeadditionalformatting
appliedby Jefrey), try thefollowing ona UNIX computer:

1. Usingthis Perlscriptto corvertyour tab-delimitedfile into IATEX. (Be sure
to malke it executableusingchnod +x prepareTabl e. pl .)
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2. Copy theresultinto this IATEX file.

3. CorvertthelATEX file into a PostScripor PDFfile usingmake sanpl e-
LaTeX. ps or make sanpl eLaTeX. pdf . Youwill needthis Makefile
in your directory

4. View theresult,e.g.,gv sanpl eLaTeX. ps orusergwsampleLa€&X.pdf.

Chart Data | planto useMetaPosto createany necessarghartsbecausehe

outputis extremelypreciseandclean.Seefor example pp.2-3of http://www.cs.trinity.edu/ joldhaml 32
Pleasesubmityour chart dataas two-columntab-delimitedfiles with blank

lines betweenthe datafor eachline to drav. For example,to draw two lineswe

couldsubmit

1926tab 8.04
1927tab -5.2
1928tab 18.0

1926tab 18.04
1927tab-1.2
1928tab 8.0

Pleaseadd commentsregarding the charts title; annotationsof individual
lines;thedesiredtype of chart,e.g.,barchartor line chart;axeslabels;etc.

2.3 English Prose Explaining Your Experiments

Pleaseanalyzeyour results.Amongthe questiongo askare:
e Aretheresultscorrect?
e Whatdotheresultssay?l.e., summarizeéhem.

e How shouldwe interpretthem? How would a financial advisorinterpret
them?

e Shouldwe have run a differentexperiment?Shouldwe run anotherexper
imentto confirm or dery a hypothesisve conjecturedrom the first round
of experiments?



Write this in a style similar to Cooley, Hubbard,andWalz.

Theproseprobablyshouldincludeadescriptionof whatexperimentsvererun
asbriefly aspossiblebut preciselyenoughso someoneslsewith our codewould
be able to repeatthe experiments. Sendingme scriptsto run the experiments
would alsohelp. Thanks.

3 Experimentsand People

As farasl understandthesepeopleareworking on thefollowing experiments.
taxedvs. tax-deferrecaccumulation SaraMeyerandNathanFranklin

assetllocationformulae Collin LeMaistreandJohnHealy
accumulationin anIRA Danry JohnsorandBrentLew
collegesavzingsandeducationRAs JasorMeridth andChrisMitchell
assethoice Jefrey D. OldhamandCraigBrandenhirg
short-termsaving ¢, QwinbySwinson?ScottSchaefer

UnallocatedpeopleincludePete.

4 Experimentsto Perform

We do nota priori know which experimentswill yield interestingresults.Perhaps
only half will beinteresting.That'sresearch.

Whatfollows areonly suggestion$or experiments. Feelfreeto modify them
asappropriate.

4.1 Suggestionsfor Choosing Parameters

Cooley, Hubbard,and Walz avoidedthe problemof choosingspecificvaluesby
usingpercentaged-or example theirtablesshown the probabilityof successvhen
withdrawing a fixedfraction of onesinvestmentavoiding theissueof theinvest-
ment’s sizeandthe amountto withdraw.

We might be ableto usethe samemethodology For example,for withdrawal
problemswe canspecifyaninitial investmenbf, e.g.,$1 000000 andtry with-
drawing $1000000 * 3% /12 eachmonth. For accumulatiorproblems,we might
specifyinvestmentincrementsas a percentagef the desiredtarget. For exam-
ple, we couldusea desiredtarget of $1 000000 andspecifymonthly investment
incrementf $1000000 * 2% /12.



4.2 Taxed vs. Tax-deferred

Most retirementsavings occursin tax-deferrecaccountsge.g.,401(k),403(b),I-
RAs, so incometaxes and capital gainstaxes are not paid while the money is
accumulatingin exchangefor paying a significantpenalty for early withdraw-
al. Young peoplefacemary simultaneoudinancial demandsncluding saving
for retirement,purchasinga house,saving for college educationandpaying for
children,complicatingthe decisionwhethermoney shouldbe savedin ataxable
accountbr atax-deferrecaccount.In this experiment,we explorethe costof this
indecision.How muchsmalleris one’s retirementincomewhennot usinga tax-

deferredaccount?
accumulatiorproblem

initial investment $0

investmenincrement try variouspositive percentages

incrementoy inflation? ¢tryboth?

desirednvestmentarget try $1 000000 perdiscussiorabove

financialtargetinflation yes

time frame 20,25,and30years

incrementime frame ¢, 1month?

assetllocation fixed

assetllocationpercentages try what you want, perhapssimilar to Cooley,
Hubbard,andWalz

taxes try bothtaxedandtax-free

capitalgainstax rate 20%

ordinaryincometax rate 28%

asset-holdingime ¢perhap$0 months?

monthlyratemodification  perhapdry 0%,-0.03%,-0.10%

421 References

article discussingportfolio turnover rateandits tax implications. apparentlyone
of few articlesnotingthe effect of taxeson portfolios[JA93].

discussegffectsof choosingax-deferredss. taxed [GR96].

effect of taxesandinflation [SM95].



4.3 Asset Allocation Formulae

Bemgenhaswritten several papersadwocatingassetallocationformulaethat vary
with a persons age.Conceptuallyasretiredpeopleage,their investmentshrink
andalsotheir ability to earnadditionalincomethroughwork decreasesThus,
assetllocationformulaemove from moreaggressie, e.g.,stocks to lessaggres-
sive,e.g.,bonds.

In this experiment,we comparethe resultsof usinga fixed assetallocation
with usingthreedifferentage-\arying formulaefor a personapproachingetire-
ment. To performa fair comparisorbetweerthefixed assetllocation(s)andthe
age-aryingallocationswe shouldprobablychoosefixed assetallocationsusing
valuesthat are closeto the averageof the age-\arying allocationthroughoutthe
timeframe.For example,if anage-aryingformulamovesanallocationfrom 80%
to 50%throughthetimeframe,it mightbea goodideato compareagainsta fixed
allocationof 65%. | do not feel stronglyaboutthis; if you have betterideas,use

them.
withdrawal problem
initial investment $1000000perdiscussiorabore
investmenincrement try variousnegative percentages

incrementoy inflation? ¢tryboth?
desirednvestmentarmget $0
financialtargetinflation  no

time frame 20,25,and30years
incrementime frame ¢, Imonth?
assetllocation fixedvs.age-arying
taxes tax-free

monthlyratemodification perhapgry 0%,-0.03%,-0.10%

431 References

Peroldand Sharpediscusddifferentassetallocationformulaeincluding constant
proportion[PS94.

4.4 Retirement Accumulation Using an IRA

TheannuallRA limit of $2000hasremainedinchangedincel981.In thisexper
iment, we addresghe issueof how muchretirementmone/ onecanaccumulate
usingonly IRAs duringones working life.



1999JanuaryRepresentate McCollumintroducedHouseResolution1 88 of
the 106thU.S. Congresgo index the annuallRA contrikution for inflation. (See
Section2 of the bill in Thomas.) It would be interestingto shav the changein

accumulatiorwhenthe annualcontritutionis indexedfor inflation.
accumulatiorproblem

initial investment $0
investmenincrement $2000peryear
incrementy inflation? try both
desirednvestmentarget ¢ unimportant?
financialtargetinflation ¢unimportant?

time frame 20,25,and30years

incrementime frame 12 months

assetllocation fixed, try somethingsimilar to Cooley, Hubbard,
andWalz

taxes tax-free

monthlyratemodification perhapgry 0%,-0.03%,-0.10%

45 Savingfor College

Marny parentsfacethe taskfor saving for a child’s college educationwhile si-
multaneouslysaving for retirement,purchasinghousing,and raising the child.
Exacerbatinghetaskis the factthatthis savingsis taxed asit accumulates(The
newly-enactedEducationlRAs permit savzings only $500 per child peryear an
amountsignificantly smallerthan college expenses.)In this experiment,we ad-
dresshe amountof money to save to payfor college expenses.

Accordingto the CollegeBoard,theaveragefour-yearpublic andprivatebud-
getsare $10,909and $23,651,respectiely (source: Trends in College Pricing,
Table 3, College Board). In the experiment,we simulatethe necessarynonthly
savzingsto accumulatdour timestheseannualamounts.



accumulatiorproblem

initial investment $0

investmenincrement try variousamounts

incrementoy inflation? yes

desirednvestmentarget 4 x 10,909, 4 * $23, 651

financialtargetinflation  yes

time frame 18 (birth of child), 13 (enterskindelgarten),and4
years(entershigh school)

incrementime frame 1 month

assetllocation fixedandagevarying

taxes taxed

capitalgainstax rate 20%

ordinaryincometaxrate  28%

asset-holdingime

¢perhap86 months?or thelongesttimeframe

monthly ratemodification

perhapgry 0%,-0.03%,-0.10%

Assetallocation: Most financialwriters recommendstartingwith anaggres-
sive assetallocationand modifying it asthe child nearsenteringcollege. See,
e.g.,Figure7 of Vanguards “Plain Talk” bookleton financingcollege. Modify
theasset Al | ocat i on formulaesto reflecttheserecommendationsPerhaps
thetwo assetdo considemwould belarge-compap stocksandU.S. Treasurybills
sinceveryshortdurationassetarerecommendedhile thechild isin highschool.
Contrastheseage-aryingformulaewith oneor two fixedassetllocations.Most
financial writers would saythat one’s college sarzings shouldbe movedto cash
duringthelasttwo yearsof high schoolandduring collegeto preventtherisk of
losing all the savings. However, maintaininga fixed assetallocationandassum-
ing therisk of asharpdecreasén its valuemay be betterthanthe decreasén the
investment valueby graduallymoving to lessrisky assetshroughtime.

Criticisms: College costsseemto increasefasterthaninflation. If you are
willing to do someprogrammingmodify the programto run experimentswvhere
college expensenflation increasegasterthanthe consumetprice inflation index
by fixed amounts. SeeTable 5 and Figure 4 of the College Boards Trends in
College Pricing to estimatehow muchhigher It might be usefulto modify only
thefinancialtarget, not the monthlyinvestmenincrementwhich presumablyin-
creasesitaratesimilarto onessalaryincreaseThus,modify | nf | at eTar get
in thei nvest ment class.

When simulatingwith taxes,the assetallocationis basicallyignoredduring
theasset-holdingeriod. Usingtoo long an asset-holdingeriod (comparedwith
thetimeframe)will eliminatethe effect of theage-aryingformula. | do not have
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recommendationshatvaluesto use.

451 References

Maria Crawvford Scottwrites aboutgraduallychangingthe assetllocationasthe
child agesbut doesnot shov mary numerateexamplegSco96b].

45.2 Education IRAS

EducationlRAs permitsaving $500peryearin atax-freeaccount.Simplemath
shaws that even saving for eighteenyearswill not yield any significantfraction
of college expenses. The real advantageof the EducationlRAs that the saved
money is never taxed, not whencontributedandnot whenwithdravn. Assuming
themaximumcontribution limit of $500doesnot changga safeassumptiorsince
thenormallRA contrikution limit hasnot changedsince1981),what percentage
of astudents four-yearcollegeexpensegouldbe paidusingan EducationRA?
accumulatiorproblem

initial investment $0
investmenincrement $500peryear
incrementby inflation? no
desirednvestmentarget 4 x 10,909, 4 * $23, 651
financialtargetinflation  yes

time frame 18 (birth of child), 13 (enterskindelgarten),and4
years(entershigh school)

incrementime frame lyear

assetllocation ¢fixedandagevarying?

taxes tax-free

monthlyratemodification perhapgry 0%,-0.03%,-0.10%

Performingthis experimentmay require modifying the statisticsobject to
recordthe averageand standarddeviation of four-year college expensesaandthe
averageandstandardieviation of the fraction of the expenseghatthe Education
IRA would pay.

More more information on EducationIlRAs, seeSection3 of IRS Publica-
tion 590, Individual Retirement Arrangements (IRAs) (Including Roth IRAs and
Education IRAS).
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4.6 Importance of Different Asset Choices

Cooley, Hubbard ,andWalz considereanly large-compawy stocksandlong-term
corporatebonds(with one additionaltablethatincorporateU.S. Treasuries)ig-
noringtheotherassetlassesOnequestiorto exploreis whetherusingotherasset
classesffectstheresults.Therearetoo mary differentcombinationf assetdo
try themall. Insteadwe mighttry substitutingoneassefor oneof Cooley, Hub-
bard,andWalz’s assetdo look at the effects. One possibility is replicatingthe
experimentf Cooley etal., substituting

small-compap stocksfor large-companp stocks,

long-termgovernmentondsfor long-termcorporatebonds,

intermediate-terngovernmentondsfor long-termcorporatebonds,or

U.S. Treasunyills for long-termcorporatebonds.

Thereis probablya betterexperiment,but | do notknow whatit is.

46.1 References

differentassetsinfluenceon mutualfund returns[IK0O].

4.7 Short-Term Saving

Financialwritersusuallyrecommendnvestingin stocksandlong-termbondson-
ly if the money is neededht leastfive yearsin the future. Thus,they arerecom-
mendingtrading-of the possibility of higherreturnsfor decreasingherisk of not
meetingones financialtarget. Insteadof makingthis blanket statementywe seek
to simulatethereturn-risktrade-of.

We considersaving for variousshort-termfinancialgoalsusingdifferentas-
sets.For example,if onesares8% of ones financialtargeteachmonthfor twelve
monthsusinglarge-compaw stocks whatis the probabilityof reachinghetarget?
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accumulatiorproblem

initial investment $0

investmenincrement variouspercentagesf thegoal
incrementoy inflation? yes

desirednvestmentarget try $1 000000 perthediscussiorabove
financialtargetinflation  yes

time frame 12,24,and60 months

incrementime frame 1 month

assetllocation
taxes

fixed,try 100%in all assetlasses
taxed

capitalgainstax rate
ordinaryincometax rate
asset-holdingime

20%
28%
shortcomparedvith timeframe

monthly ratemodification

perhapgry 0%,-0.03%,-0.10%

Criticism: As written in the experimenton college expensesthe assetlloca-
tion is basicallyignoredduringthe asset-holdingeriod. Sincewe areusingsuch
ashorttimeframe perhapsve shouldjustignoretaxes?Whatdo you think?

4.8 References

[Stocksare] extremely risky in the shortterm. Investingin the stock
market for the shorttermis a fool’s errand. Peopleshouldplanto
staywith a stockinvestmenta rock-bottomminimum of five years.
But risk meansnothing exceptin a comparatre sense.And stocks
andbondsare,atthevery least,equallyrisky overthelongterm.

JameK. Glassmanauthorof thebook Dow 36,000: The New Strategy for Prof-
iting from the Coming Rise in the Stock Market, asquotedin [gla00,p. 3].

5 Other Quotationsand Miscellanea

[Risk is defined]asthe variationin returnsover time. Standardievi-
ationis acommonway to measurevolatility. Stockshave a standard
deviation of roughly 20 percentagepoints, which meansthat two-
thirdsof thetime, stockreturnswill vary by 20 pointsfrom theirlong-
term averageof about11% a year—or in a rangefrom -9% to 31%.
That'sveryscaryin theshortterm. But if youholdthemfor 15years,
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the standarddeviation dropsdown to about2%, which meansthat
two-thirdsof the time the averageannualreturnfor 15-yearperiods
variesbetweerf% and13%.

JameK. Glassmanauthorof thebook Dow 36,000: The New Strategy for Prof-

iting from the Coming Rise in the Sock Market, asquotedin [gla00,p. 3].
Historicalreturninformationbefore1926availablein [CA39].
Capitalgainstax ratesthroughthe yearsandhow to computethem[Lin87].
Additional work on probability of succes#n retirement:

e nonmathematicaireatmentwith a handful of scenariosand no probabili-
ties[Sc096a]

e similarto CHW but wasafew variations[Ben94
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