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Another version of the function for
calculating the statistic for the city
data

> meanratio
function( df, indices)

{
#df must be data frame with 2 colu

mean{ df [indices, "x"]) / mean( df[indices

}

Choosing the number of bootstrap
datasets

o approximately 1000 to 2000 15 minumum for
reasonable performance In most cases

o choosing B = 999 or 1999 facilitates caleu-
lation of percentile confidence intervals (sce
below)

Running the bootstrap with different
settings of R

> library(boot}

Attaching package: "boot’

The following cbject(s) are masked _by_ .GlobalEnw :
city

> datal(city)
-

> boot.out <— boot{ city, meanratio, R=003)
* boot.aont

OEDINARY RONPARAMETRIC BODDTSTRAP

Call-
boot{data = city, statistic = meanratio, R = 990}

HBootstrap Statistics :

origioal bias std. error
til+ 1.520312 0.0336232 Q. 218307
>

> boot.out <— boot{ city, meanratio, R=000)
> boot.out

OEDIKARY RONFARAMETRIC BODTSTRAP



Call:
boot {data = city, statistic = meanratic, B = 999)

Bootstrap Statistics -

original bias std. error
ti+ 1 520312 0 4569103 0.2316369
a

» boot.out <- boot( city, meanratio, R=1999)
* boot . owt

ORDINARY NONPARAMETRIC BOOTSTREAP

Call:
boot {data = city, statistic = meanratio, B = 1999)

Bootstrap Statistics :
original bias std. error
i+ 1 520312 0 04079779 0. ZFO463T

» boot.out <- boot{ city, meanratio, R=1999)
> boot .owt

ORDINARY NONPARAMETRIC EOOTSTRAP

Call:
boot {data = city, statistic = meanratic, B = 1999)

Interpreting the boot object

Boototrap Statistice :
origioal bias std. error
ti+ 1.520312 0.03924355 0.222143

R code for the City Data

» 11brary(boot)}
» Balp{booe, packape-="hoot™}

boot paCkape -boot R Docomentation

Hooisirap Eesampllng

Descripolion:

Comorace ‘EF booiscrap replicres of a statlsolc applisd oo daca.
Hoth parsmscric and nopparmmeirlc remEpling are possible. For
the poeparamiric bootscrap, posslble remspling mchoeds oo cha
ordinary bootscrap, itha balanced bootsirap, antichazic
resaEpling, apd parmutacion. For nopparssecric sultl-mspla
preblems scratified mmeplisg i opsed.  This 1 specifisd by
ImClpdisg 3 wecor of Scrata In the @ll o boon. IEporiamcs
resaEpling seigins my = speciiiad.

U==ga:

boot{data, stacistic, E. sim-"ordinary®, suype="1",
strata=repli, n), L=MULL, ==0, walphos<NULL.,
ran.pem=lmeoiomid, p} 4, mla=EOLL, ...]

Argemoncs

dacs: Tha d3ta =5 & vecwor, mEtris or datas frama. If i is &
mrix or data frame then fach row = oomsldarod as C@d
meluivarists obsarvatlom.

Etatiseic: A fmctlon which shan applied to S3ta MELUCES & VOCLOT
contaiming tha siacistic(s) of inuorest. When
‘glp="para@etric®’, tha first arguseat wo 'statiscic’ sost ba
tho data. For cach roplicate a slsmlaved datasou rocernod by
‘ran.gen’ will ba passed. In all oular ses 'satiscict
mst tako 21 least w0 arpmmanis. Tha [ITEL ATFEEANG passad
will aluays ba the original data. Tha somnd will ba 3 wector
of Imdicos, frequoncles or weighis which dafing tho bootsLrap

=aepla. Ferthar, 1f prediccions ara rogeired, thes 2 third
arpmmeat 1= required which would be a wector of the random

isdices peed o peEerace the booisirap predicoloms. Any



Turthar arpmmanis can bo passed o "siEtlscic' chrouph tha
¥...{}" arpmmant.

R: Tha nosber of bomsirap repllcaaes. Tmally chis will = o
Elngla posicive Iniager. For lmporiapecs resamplling, =oma
remeples may use o soc of welphcis aad ochars usae a
differonc sec of welgits. In this aze "RA? woold be A wecuor

of intogers whare oach componest gives the nombar of
romaeples from each of the rows of wmighis.

sln: A characiar siring indicacing the type of simnlatiom
requirsd. PFoszibla valoes are "Sordimary®’ {chs defaolco),
rrarasetric®?, *"balanced®’, ""parsniation®’, or
reaacithetic®’. Importance resampling 15 spacifiod by

incleding imporiasce waighcs; the type of iEportance
resamplisg mest still be specified but may only ba
r=prdinary™’ or *"balanced"’ in this casa.

sLypa: A charscrar siring isdlcacing vhac the socomd arpument of
Eiacisiic reprasaans. Posslble valwas of soype ara *&1%?
{imdicas - cha Safaolc), *"*1%? {Ifrequemclos), or '*e"!
(emighus).

Daails:

Tha =atiztic o = booiscrapped e be as slepls or compllcaced
as deslred as lopg as 115 arpemenis corrospoad o the dacasoc and
(for a momparasairic bootscrap) a mecwor of Indioes, frequancios
or walphes. “smclszict iz wreated as 3 black oz by wha 'boot!
funcrion and is mot Chocked ©o ansurg that thoss comdicions aro
L.

Talos:

Tha ratoread vales 15 an object of class '"booc?, containing cha
following oCoEpOREELE :

tl: Tha obsarved vales of "scatlscic’ applisd o ‘daza’.

t: N mcrir wick 'E' rows exch of which i & boowstrap repllcacs
of *exacisxic®.

R: Tha vales of TR* a5 passed oo "boor'.

i

¥ bootErrap . 1.

> halpiboor.cl, peckage="booL™}

boan .l packapm-boot A Demmeztation
Nonparasecric Booumirap Coafldesce Innormals

Descripelom:

This fupcolion pemerates & differonc cypss of ogul-tailed two-slded
monparassiric confidepm istervals. Thesa are the firsc ondar
mommal approrimacion, the basic boorscrap inwerwal, tha
stndentived bootscrap Imcerval, che boocscrap parcemtlla
intarval, and the adjesied boocsirap parcemtlle (BCa} imvarval.
411 or @ subsst of thema imtearvals can ba  penerated.

D=apsi-

booc.cl{bzot .owt, conf = 0.04, ©ype = "all",
indoar = 1zmim{Z, lesgrhiboor.cocheld}}), var.ol = BOLL,
Tar.c = WAL, ©0 = NULL, © = NULL, L = MILL, h = fomsctlomit) .,
Bdot = fmEctlomit)} ropil, lesgub(c}¥}, bhisy = funcilomdtl ©, ...JF

Arpuments:

bon.oun: An object of class Yoo’ coRtaiming tha oocpen of &
boormirap calcnlacion.

conf: A scalar or wector coatalning tho confidance lewal{s) of tha
rogquired Incarval(s).

typa: A weoor of charscier sirings mepresancing the type of
lnearvals required. Tha walos showld be sy sobsor of cha
valwes *Ci®pore®,"basic®, "sced®, "parc®, "bca®)’ or simEply
reall®t shichk will compucae all Tive wypas of iscarvals.

= boot. ci (oo ..out)
EITETHAP CINFIDERCE INTEEVAL CALOULATIONS
Easnd on 999 boouiscrap replicaces

daca: Tho *data’ as passzed vo "boot!.
sowd: Tha value of *.Random.sedd’ whem 'boot' was alled.
siatlsnic: Tha funcion *sigcistic! ax passod o ‘booc’.
sim: Eimnlaclon type o=ed.
Etypa: Statlsclc type as passed o ThooLt.

Erample of sonparasetric bootsirap with boot packaga:

# dafime "statlsclic® fumcilon
» ERanratlo «-
Imecvlomi mydac, 1mdices b
i
1 (1{is macriz{ mydat) &k scolimpdac) == 2 & langthiisdlces)--
nrew(mydat) )
i
swop(®immalid arguseacs™)
1

meaei mydac[indices, 21} 5 sas{eydat [edlces, 175
1

# all oo funcolon
# boot.oun <- boot{ as.macriz{cluy), samratio, TEER

# =ummsrize resolis

» boot.oan
OEDINAEY WINFARLSETRIC BNITHTEAP

call:
boori{data = as.matriziclcy}, stacistic = manratlo, H = T9E0

Boorsirap Statisclos
original bia= sud. arror
tia 1 LO031F 004051000 0.ZE63ILT0

CRLL :
bk, i (book..out = oot .ot}

Incervals
Lamral Nomzl He=lc
e (103s, 1.9Z% )  O.BEE, 1.TBE )

Lawal Parcemclla
s (1.4, 9@y o 1.264, 2.331 )
Calolacions and Incervals om (riginzl Scale
Warnlng masmapm:
In booe.cl{boox.owt = bodn . oBc} -
bootscrap variances nesded Tor suodentized imtarvals



