R Problems 140.778AdvancedStatisticalComputing

Part A

1.

10.

11.

12.

Downloadthetwo datasetsexpr.csv  andbiol.csv ~ from

http://biosun01.biostat.jhsph.edu/"kbroma n/teac hing/s tatcom p/Rpro blems

. Useread.table() , With appropriatevaluesfor theamgumentsheader andsep, to loadthedata

into objectsexpr andbiol

. Take a look at the data. Note that somevaluesare missing(-99 and.). Re-loadthe datausing

read.table  with theamgumentna.strings setsothatthesevaluesbecomea\A.

. Are the datasetexpr andbiol dataframes,lists or matrices? Use the functionsis.matrix ,

is.list andis.data.frame to find out.

. Someof thecommonproblemghatoccurwhenusingread.table  arethatthelinesin thefile have

differentnumbersof fields (in which caseread.table bombs)andthatsomecolumnsareturned
into factorswithoutyou knowing it.

Uselapply or sapply with mode, is.factor andis.numeric  to seewhat the different
columnsof expr andbiol wereturnedinto.

. Playaroundwith indexing dataframes.
names(expr); dimnames(expr); names(biol)
biol[,-1]; biol[1:20,]; biol$f1; biol[,"f2"]
expr[1:10,-c(3,5,6)]; expr$gene3
expriexprl,3] > 45]
expr(lis.na(expr[,3]) & expr],3] > 4.5)]

. Useapply ,any andis.na tofindrowsin biol with atleastoneNA.

. Useapply orsapply to find themeansof eachcolumnof expr . Notethatyou mayneedto use

thena.rm amumentfor thefunctionmean.

. Perhapst would be nicerif the sample columnfor expr wasmadethe namesof the rows. Use

dimnames andas.character to do that,andthendeletethe sample column. Getthe column
meansagain.Also getthe SDsandrangedor eachcolumn.

Calculatethe correlationmatrix of expr usingthe functioncor . You'll needto usethe agument
use: try use="complete.o  bs" anduse="pairwise. compet e. obs".

For eachrow, subtractthe averageof thefirst two columnsfrom eachof the otherfour columns,and
thendeletefirst two columns.(We probablyneedto do somethingspecialto accountfor the missing
values but ignorethatfor now.) Re-calculatehe correlationmatrix.

Usepairs to getascatterplotnatrix of thecolumnsof expr againstachother



13. Note thatthe sample columnin biol is like the sample columnin expr , but with an added
charactein front. Also thingsarein a differentorder

Remawethecharactefrom thefront of thesample andcreateanew column(afactor),f3 , containing
thatcharacter (Usethe functionsubstring .) Make the row namesof biol the samplenumber
(with thecharacteremoved),andthengettherows of biol in thesameorderastherows of expr .

14. Useapply andtapply to find the meanand SD of eachcolumn of expr within eachgroup
biol$fl==1  andbiol$fl==2

15. Uset.test  (youmayneedto first dolibrary(c.test) )with apply andsplit to dot-tests
comparinghegroupsdefinedby biol$f2  for thevaluesin eachcolumnof expr .

Part B

1. Downloadthedatasetmites.txt from the previously-mentionedvebpage.

2. Loadthe datainto an objectmites usingread.table (again,using appropriatevaluesfor the
argumentsheader andsep).

3. Usetable to determinghenumberof replicatesat eachdose.

4. We wish to examinewhethey at a particulardose the mitesaredying independentlyith a constant
probability

(a) Usetapply to calculatefor eachdose = overall proportionof deadmites.

(b) Usesplit tobreakupn.dead into alist, separatinghedifferentdoses.

(c) Usesapply to calculatefor eachdose thegeneralizedPearsory? statistic
—~ 10p(1 —p)

(d) Usepchisq to getP-values.

(e) Plotthesamplevariance atthedifferentdosespf the numbersof deadmiteswithin eachgroup
of ten,againsthe overall proportiondeadat eachdose.Add a curve at the expected binomial)
variance.

5. Ignoringtheresultsabore (which clearlyshavedthatthemiteswerent dyingindependently)ysethe
functionglm to fit ageneralizedinearmodelwith the binomialfamily andalogit link.



