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Izqpuiftjt!Uftujnh!

!
!

Fyqmpsbupsz!Ebub!Bnbmztjt!xjui!S!

Pfejqvt!qpnefst!uif!sjeemf!pg!uif!Tqijny/!Dmbttjdbm!)•511!CDF*!

EFQBSUNFOU!PG!CJPDIFNJTUSZ!

EFQBSUNFOU!PG!!NPMFDVMBS!HFOFUJDT!

Cpsjt!Tufjqf!

   This module includes some material 
   originally developed by Raphael Gottardo, FHCRC 
   and by Sohrab Shah, UBC IZQPUIFTJT!UFTUJOH!

•  Vnefstubne!uif!qsjndjqbm!jefb!cfijne!b!tubujtujdbm!uftu<!

•  Lnpx!bcpvu!uif!dpndfqut!usvf0gbmtf–qptjujwft0nfshbujwft-!q.

wbmvf-!bne!tjhnjgjdbndf<!

•  Cf!bcmf!up!bqqmz!tjnqmf!qbsbnfusjd!bne!npn.qbsbnfusjd!uftu!

up!zpvs!ebub<!

•  Lnpx!ipx!up!jnufsqsfu!uif!sftvmut<!

•  Vnefstubne!uif!qspcmfn!cfijne!nvmujqmf!uftujnh<!

•  Lnpx!xibu!up!ep!bcpvu!ju!jn!uif!dpnufyu!pg!fyqsfttjpn!
ebub!bnbmztjt/!

PCKFDUJWFT!

IZQPUIFTJT!UFTUJOH!

Izqpuiftjt!uftujnh!

Pndf!xf!ibwf!b!tubujtujdbm!npefm!uibu!eftdsjcft!uif!
ejtusjcvujpn!pg!pvs!ebub-!xf!dbn!fyqmpsf!ebub!qpjnut!xjui!

sfgfsfndf!up!pvs!npefm/!

Jn!izqpuiftjt!uftujnh!xf!uzqjdbmmz!btl!rvftujpnt!tvdi!

bt;!

Jt!b!qbsujdvmbs!tbnqmf!b!qbsu!pg!uif!ejtusjcvujpn-!ps!jt!ju!

bn!pvumjfs@!

Dbn!uxp!tfut!pg!tbnqmft!ibwf!cffn!esbxn!gspn!uif!tbnf!

ejtusjcvujpn-!ps!eje!uifz!dpnf!gspn!ejggfsfnu!
ejtusjcvujpnt@!

IZQPUIFTJT!UFTUJOH!

Izqpuiftjt!uftujnh!

Izqpuiftjt!uftujnh!jt!dpngjsnbupsz!ebub!bnbmztjt-!jn!
dpnusbtu!up!fyqmpsbupsz!ebub!bnbmztjt/!

Ovmm!–!bne!Bmufsnbujwf!Izqpuiftjt!

Sfhjpn!pg!bddfqubndf!0!sfkfdujpn!bne!dsjujdbm!wbmvf!

Fssps!uzqft!

q!.!wbmvf!

Tjhnjgjdbndf!mfwfm!

Qpxfs!pg!b!uftu!)2!.!gbmtf!nfhbujwf*!

Dpndfqut;!

IZQPUIFTJT!UFTUJOH!

Ovmm!izqpuiftjt!0!Bmufsnbujwf!izqpuiftjt!

Uif!nvmm!izqpuiftjt!I1!tubuft!uibu!npuijnh!pg!
dpntfrvfndf!jt!bqqbsfnu!jn!uif!ebub!ejtusjcvujpn/!Uif!

ebub!dpssftqpnet!up!pvs!fyqfdubujpn/!Wf!mfbsn!npuijnh!
nfx/!

Uif!bmufsnbujwf!izqpuiftjt!I2!tubuft!uibu!tpnf!fggfdu!jt!
bqqbsfnu!jn!uif!ebub!ejtusjcvujpn/!Uif!ebub!jt!ejggfsfnu!

gspn!pvs!fyqfdubujpn/!Wf!nffe!up!bddpvnu!gps!
tpnfuijnh!nfx/!Opu!jn!bmm!dbtft!xjmm!uijt!sftvmu!jn!b!nfx!

npefm-!cvu!b!nfx!npefm!bmxbzt!cfhjnt!xjui!uif!

pctfswbujpn!uibu!uif!pme!npefm!jt!jnbefrvbuf/!

IZQPUIFTJT!UFTUJOH!

Uftu!uzqft!

Kvtu!mjlf!uif!mbshf!wbsjfuz!pg!uzqft!pg!izqpuiftft-!uif!
nvncfs!pg!uftu!jt!mbshf/!Uif!qspqfs!bqqmjdbujpn!pg!uftut!

dbn!cf!dpngvtjnh!bne!ju!jt!fbtz!up!nblf!njtublft/!

B!pnf.tbnqmf!uftu!dpnqbsft!b!tbnqmf!xjui!b!qpqvmbujpn/!

Dpnnpn!uzqft!pg!uftut!!

B!uxp.tbnqmf!uftu!dpnqbsft!tbnqmft!xjui!fbdi!puifs/!

Qbjsfe!tbnqmf!uftut!dpnqbsf!nbudife!qbjst!pg!pctfswbujpnt!xjui!fbdi!puifs/!
Uzqjdbmmz!xf!btl!xifuifs!uifjs!ejggfsfndf!jt!tjhnjgjdbnu/!

///!
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IZQPUIFTJT!UFTUJOH!

Uftu!uzqft!

B![–uftu!dpnqbsft!b!tbnqmf!nfbn!xjui!b!npsnbm!ejtusjcvujpn/!

///!dpnnpn!uzqft!pg!uftut!)bt!zpv!xpvme!gjne!uifn!jn!b!tubujtujdt!ufyucppl///*!!

B!u–uftu!dpnqbsft!b!tbnqmf!nfbn!xjui!b!u.ejtusjcvujpn!bne!uivt!sfmbyft!uif!
sfrvjsfnfnut!pn!npsnbmjuz!gps!uif!tbnqmf/!

Dij–trvbsfe!uftut!bnbmz{f!xifuifs!tbnqmft!bsf!esbxn!gspn!uif!tbnf!
ejtusjcvujpn/!

G.uftut!bnbmz{f!uif!wbsjbndf!pg!qpqvmbujpnt!)BOPWB*/!

Opnqbsbnfusjd!uftut!dbn!cf!bqqmjfe!jg!xf!ibwf!np!sfbtpnbcmf!npefm!gspn!
xijdi!up!efsjwf!b!ejtusjcvujpn!gps!uif!nvmm!izqpuiftjt/!

///!

IZQPUIFTJT!UFTUJOH!

Uif!Izqpuiftjt!Uftu!qsjndjqmf!

Uijnl!bcpvu!xibu!izqpuiftjt!uftujnh!sfbmmz!nfbnt/!

•  Zpv!ibwf!tpnf!pctfswbujpn<!

•  Zpv!ibwf!b!npefm!pg!uif!ebub<!

•  Zpv!btl!bcpvu!uif!qspcbcjmjuz!uibu!uif!npefm!pg!zpvs!ebub!xpvme!dpnubjn!zpvs!
pctfswbujpn/!!

///!

IZQPUIFTJT!UFTUJOH!

Fssps!uzqft!

Efdjtjpn!

Usvui!

I1! I2!

Bddfqu!I1!

Sfkfdu!I1!

β!

α!
2!.!β!

2!.!α!

#Gbmtf!qptjujwf#!

#Gbmtf!nfhbujwf#!

#Uzqf!J!fssps#!

#Uzqf!JJ!fssps#!

IZQPUIFTJT!UFTUJOH!

Jnuspevdujpn!

•  Pnf!tbnqmf!bne!uxp!tbnqmf!u.uftut!bsf!vtfe!up!uftu!b!
izqpuiftjt!bcpvu!uif!nfbn)t*!pg!b!ejtusjcvujpn/!

•  Hfnf!fyqsfttjpn;!Jt!uif!nfbn!fyqsfttjpn!mfwfm!vnefs!
dpnejujpn!2!ejggfsfnu!gspn!uif!nfbn!fyqsfttjpn!

mfwfm!vnefs!dpnejujpn!3@!

•  Bttvnf!uibu!uif!ebub!bsf!gspn!b!npsnbm!

ejtusjcvujpn/!

IZQPUIFTJT!UFTUJOH!

pnf!tbnqmf!u.uftu!

u.uftut!bqqmz!up!n!pctfswbujpnt!uibu!bsf!jnefqfnefnu!bne!npsnbmmz!ejtusjcvufe!xjui!
frvbm!wbsjbndf!bcpvu!b!nfbn!µ/!

H0 :µ = µ
0 H1 :µ ≠ µ

0

Uif!2.tbnqmf!u.tubujtujd!jt!efgjnfe!bt;!

    
t =

y -µ0

SEy
»

y -µ0

s n

j/f/!u!jt!uif!ejggfsfndf!jn!tbnqmf!nfbn!bne!µ1-!ejwjefe!cz!uif!Tubnebse!Fssps!pg!uif!
Nfbn-!up!qfnbmj{f!npjtz!tbnqmft/!

Jg!uif!tbnqmf!nfbn!jt!jneffe!µ1-!u!gpmmpxt!b!u.ejtusjcvujpn!xjui!n.2!efhsfft!pg!
gsffepn/!!

IZQPUIFTJT!UFTUJOH!

xibu!jt!b!q–wbmvf@!

b*  B!nfbtvsf!pg!ipx!nvdi!fwjefndf!xf!ibwf!bhbjntu!uif!bmufsnbujwf!izqpuiftjt/!

c*  Uif!qspcbcjmjuz!pg!nbljnh!bn!fssps/!

d*  Tpnfuijnh!uibu!cjpmphjtut!xbnu!up!cf!cfmpx!1/16!/!

e*  Uif!qspcbcjmjuz!pg!pctfswjnh!b!wbmvf!bt!fyusfnf!ps!npsf!fyusfnf!cz!dibndf!bmpnf/!

f*  !Bmm!pg!uif!bcpwf/!
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IZQPUIFTJT!UFTUJOH!

uxp–tbnqmf!u–uftu!

Uftu!jg!uif!nfbnt!pg!uxp!ejtusjcvujpnt!bsf!uif!tbnf/!

Uif!ebubtfut!zj2-!///-!z
j
n!bsf!jnefqfnefnu!bne!npsnbmmz!ejtusjcvufe!xjui!nfbn!μj!bne!

wbsjbndf!σ3-!O!)μj-σ
3*-!xifsf!j>2-3/!!

Jn!beejujpn-!xf!bttvnf!uibu!uif!ebub!jn!uif!uxp!hspvqt!bsf!jnefqfnefnu!bne!uibu!uif!
wbsjbndf!jt!uif!tbnf/!

H0 :µ1 = µ2 H1 :µ1 ≠ µ2

IZQPUIFTJT!UFTUJOH!

uxp–tbnqmf!u–uftu!

IZQPUIFTJT!UFTUJOH!

u–uftu!bttvnqujpnt!

Opsnbmjuz;!Uif!ebub!nffe!up!cf!Opsnbm/!Jg!npu-!pnf!dbn!vtf!b!usbntgpsnbujpn!ps!b!
npn.qbsbnfusjd!uftu/!Jg!uif!tbnqmf!tj{f!jt!mbshf!fnpvhi!)n?41*-!uif!u.uftu!xjmm!xpsl!kvtu!
gjnf!)DMU*/!

Jnefqfnefndf;!Vtvbmmz!tbujtgjfe/!Jg!npu!jnefqfnefnu-!npsf!dpnqmfy!npefmjnh!jt!
sfrvjsfe/!

Jnefqfnefndf!cfuxffn!hspvqt;!Jn!uif!uxp!tbnqmf!u.!uftu-!uif!hspvqt!nffe!up!cf!
jnefqfnefnu/!Jg!npu-!pnf!dbn!vtf!b!qbjsfe!u.uftu/!

Frvbm!wbsjbndft;!Jg!uif!wbsjbndft!bsf!npu!frvbm!jn!uif!uxp!hspvqt-!vtf!Wfmdi(t!u.uftu!
)efgbvmu!jn!S*/!

IZQPUIFTJT!UFTUJOH!

npn–qbsbnfusjd!uftut!

Opn.qbsbnfusjd!uftut!dpntujuvuf!b!gmfyjcmf!bmufsnbujwf!up!u.uftut!
jg!zpv!epn(u!ibwf!b!npefm!pg!uif!ejtusjcvujpn/!

Jn!dbtft!xifsf!b!qbsbnfusjd!uftu!xpvme!cf!bqqspqsjbuf-!npn.
qbsbnfusjd!uftut!ibwf!mftt!qpxfs/!

Tfwfsbm!npn!qbsbnfusjd!bmufsnbujwft!fyjtu!f/h/!uif!Wjmdpypn!
bne!Nbnn.Wijunfz!uftut/!

IZQPUIFTJT!UFTUJOH!

Wjmdpypn!uftu!qsjndjqmf!

o <- order(M[,1])	
plot(M[o,1], col=M[o,2])	

Gps!fbdi!pctfswbujpn!jn!b-!dpvnu!uif!
nvncfs!pg!pctfswbujpnt!jn!c!uibu!ibwf!b!
tnbmmfs!sbnl/!!

Uif!tvn!pg!uiftf!dpvnut!jt!uif!uftu!
tubujtujd/!

wilcox.test(M[1:n,1], M[(1:n)+n,1])	

IZQPUIFTJT!UFTUJOH!

qfsnvubujpn!uftu!

B!q.wbmvf!dibsbdufsj{ft!xifsf!bn!pctfswbujpn!mjft!xjui!sfgfsfndf!up!uif!ejtusjcvujpn!pg!
pvs!tubujtujdt!vnefs!uif!nvmm!izqpuiftjt/!

Ipx!dbn!xf!ftujnbuf!uif!nvmm!ejtusjcvujpn@!

Jn!uif!uxp!tbnqmf!dbtf-!!up!tjnvmbuf!uif!nvmm!ejtusjcvujpn-!pnf!dpvme!tjnqmz!sbnepnmz!
qfsnvuf!uif!hspvq!mbcfmt!bne!sfdpnqvuf!uif!tubujtujdt/!

Sfqfbu!uijt!gps!b!)tvggjdjfnuz!mbshf*!nvncfs!pg!qfsnvubujpnt!bne!dpnqvuf!uif!nvncfs!
pg!ujnft!zpv!sbnepnmz!pctfswfe!b!wbmvf!bt!fyusfnf!ps!npsf!fyusfnf!uibn!uif!
pctfswbujpn!pg!jnufsftu/!
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IZQPUIFTJT!UFTUJOH!

qfsnvubujpn!uftu!

•  Tfmfdu!b!tubujtujd!)f/h/!nfbn!ejggfsfndf-!u!tubujtujd*!

•  Dpnqvuf!uif!tubujtujd!gps!uif!pctfswbujpn!pg!jnufsftu!u/!

•  Gps!b!nvncfs!pg!qfsnvubujpnt!

•  Sbnepnmz!qfsnvuf!uif!mbcfmt!bne!dpnqvuf!uif!bttpdjbufe!tubujtujd!

•  Dpvnu!ipx!pgufn!uif!tubujtujd!fydffet!uif!pctfswbujpn!

•  !!

Gps!ebub!uibu!ibt!nvmujqmf!#dbufhpsjft#!bttpdjbufe!xjui!fbdi!pctfswbujpn;!!

p(t) =
# ti

0 > t( )
N p

ti
0

N p

IZQPUIFTJT!UFTUJOH!

uif!Cpputusbq!

Uif!cbtjd!jefb!jt!up!sftbnqmf!uif!ebub!xf!
ibwf!pctfswfe!bne!dpnqvuf!b!nfx!wbmvf!
pg!uif!tubujtujd0ftujnbups!gps!fbdi!
sftbnqmfe!ebub!tfu/!

Uifn!pnf!dbn!bttftt!uif!ftujnbups!cz!
mppljnh!bu!uif!fnqjsjdbm!ejtusjcvujpn!
bdsptt!uif!sftbnqmfe!ebub!tfut/!

set.seed(100)	
x <- rnorm(15)	
muHat <- mean(x)	
sigmaHat <- sd(x)	
Nrep <- 100	
muHatNew <- rep(0, Nrep)	
for(i in 1:Nrep) {	
  xNew <- sample(x, replace=TRUE)	
  muHatNew[i] <- median(xNew)	
}	
se <- sd(muHatNew)	
muHat	
se	

IZQPUIFTJT!UFTUJOH!

tubujtujdbm!#qpxfs#!

Uif!qpxfs!pg!b!tubujtujdbm!uftu!jt!uif!qspcbcjmjuz!uibu!uif!uftu!xjmm!sfkfdu!uif!nvmm!
izqpuiftjt!xifn!uif!nvmm!izqpuiftjt!jt!gbmtf!)j/f/!uibu!ju!xjmm!npu!nblf!b!Uzqf!JJ!fssps-!
ps!b!gbmtf!nfhbujwf!efdjtjpn*/!Bt!uif!qpxfs!jndsfbtft-!uif!dibndft!pg!b!Uzqf!JJ!fssps!
pddvssjnh!efdsfbtf/!Uif!qspcbcjmjuz!pg!b!Uzqf!JJ!fssps!pddvssjnh!jt!sfgfssfe!up!bt!uif!
gbmtf!nfhbujwf!sbuf!)β*/!Uifsfgpsf!qpxfs!jt!frvbm!up!2!−!β-!xijdi!jt!bmtp!lnpxn!bt!uif!
tfntjujwjuz/!
!
Qpxfs!bnbmztjt!dbn!cf!vtfe!up!dbmdvmbuf!uif!njnjnvn!tbnqmf!tj{f!sfrvjsfe!tp!uibu!pnf!
dbn!cf!sfbtpnbcmz!mjlfmz!up!efufdu!bn!fggfdu!pg!b!hjwfn!tj{f/!Qpxfs!bnbmztjt!dbn!bmtp!cf!
vtfe!up!dbmdvmbuf!uif!njnjnvn!fggfdu!tj{f!uibu!jt!mjlfmz!up!cf!efufdufe!jn!b!tuvez!vtjnh!
b!hjwfn!tbnqmf!tj{f/!Jn!beejujpn-!uif!dpndfqu!pg!qpxfs!jt!vtfe!up!nblf!dpnqbsjtpnt!
cfuxffn!ejggfsfnu!tubujtujdbm!uftujnh!qspdfevsft;!gps!fybnqmf-!cfuxffn!b!qbsbnfusjd!bne!
b!npnqbsbnfusjd!uftu!pg!uif!tbnf!izqpuiftjt/!

Gspn!Wjljqfejb!–!Tubujtujdbm`Qpxfs!

IZQPUIFTJT!UFTUJOH!

Pnf!tbnqmf!u.uftu!–!qpxfs!dbmdvmbujpn!

2!tbnqmf!u.uftu;!

!

Jg!uif!nfbn!jt!μ1-!u!gpmmpxt!b!u.ejtusjcvujpn!xjui!n.2!efhsfft!pg!gsffepn/!

Jg!uif!nfbn!jt!npu!μ1-!u!gpmmpxt!b!npn!dfnusbm!u.ejtusjcvujpn!xjui!n.2!efhsfft!pg!
gsffepn!bne!npndfnusbmjuz!qbsbnfufs!!
)μ2.μ1*!y!)t0√n*/!

IZQPUIFTJT!UFTUJOH!

Qpxfs-!fssps!sbuft!bne!efdjtjpn!

> power.t.test(n = 5, delta = 1, sd=2,	
               alternative="two.sided", type="one.sample")	
	
     One-sample t test power calculation 	
	
              n = 5	
          delta = 1	
             sd = 2	
      sig.level = 0.05	
          power = 0.1384528	
    alternative = two.sided	

Qpxfs!dbmdvmbujpn!jn!S;!

Puifs!uftut!bsf!bwbjmbcmf!–!tff!??power/!

IZQPUIFTJT!UFTUJOH!

Qpxfs-!fssps!sbuft!bne!efdjtjpn!

QS)Gbmtf!Qptjujwf*!
QS)Uzqf!J!fssps*!

μ1!μ2!

QS)Gbmtf!Ofhbujwf*!
QS)Uzqf!JJ!fssps*!
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IZQPUIFTJT!UFTUJOH!

Qpxfs-!fssps!sbuft!bne!efdjtjpn!

IZQPUIFTJT!UFTUJOH!

nvmujqmf!uftujnh!

•  Gjy!uif!Gbmtf!Qptjujwf!fssps!sbuf!)fh/!α!>!1/16*/!

•  Njnjnj{f!uif!Gbmtf!Ofhbujwf!)nbyjnj{f!tfntjujwjuz*!

Tjnhmf!izqpuiftjt!uftujnh!

Uijt!jt!xibu!usbejujpnbm!uftujnh!epft/!

Wibu!jg!xf!qfsgpsn!nbnz!uftut!bu!pndf@!Epft!uijt!bggfdu!pvs!Gbmtf!
Qptjujwf!sbuf@!

IZQPUIFTJT!UFTUJOH!

nvmujqmf!uftujnh!

Wjui!ijhi.uispvhiqvu!nfuipet-!xf!vtvbmmz!mppl!bu!b!wfsz!mbshf!nvncfs!pg!efdjtjpnt!
gps!fbdi!fyqfsjnfnu/!Gps!fybnqmf-!xf!btl!gps!fwfsz!hfnf!pn!bn!bssbz!xifuifs!ju!jt!
tjhnjgjdbnumz!vq.!ps!epxnsfhvmbufe/!

Uijt!dsfbuft!b!nvmujqmf!uftujnh!qbsbepy/!Uif!npsf!ebub!xf!dpmmfdu-!uif!ibsefs!ju!jt!gps!
fwfsz!pctfswbujpn!up!bqqfbs!tjhnjgjdbnu/!

Uifsfgpsf;!

•  Wf!nffe!xbzt!up!bttftt!fssps!qspcbcjmjuz!jn!nvmujqmf!uftujnh!tjuvbujpnt!dpssfdumz<!

•  Wf!nffe!bqqspbdift!uibu!beesftt!uif!qbsbepy/!

IZQPUIFTJT!UFTUJOH!

GWFS!

Fybnqmf;!Cpngfsspnj!nvmujqmf!bekvtunfnu/!

Uif!GbnjmzWjtf!Fssps!Sbuf!jt!uif!qspcbcjmjuz!pg!ibwjnh!bu!mfbtu!pnf!Gbmtf!Qptjujwf!
)nbljnh!bu!mfbtu!pnf!uzqf!J!fssps*!jn!b!#gbnjmz#!pg!pctfswbujpnt/!

Uijt!jt!tjnqmf!bne!dpntfswbujwf-!cvu!uifsf!bsf!nbnz!puifs!)npsf!qpxfsgvm*!GWFS!
qspdfevsft/!

q�h!>!O!y!qh!

Jg!!!q�h!≤!α!!!uifn!!!GWFS!≤!α!

IZQPUIFTJT!UFTUJOH!

Gbmtf!Ejtdpwfsz!Sbuf!)GES*!

Uif!GES!jt!uif!qspqpsujpn!pg!Gbmtf!Qptjujwft!bnpnh!uif!hfnft!dbmmfe!ejggfsfnujbmmz!
fyqsfttfe!)EF*/!

GES;!Cfnkbnjnj!bne!Ipdicfsh!)2::6*!

q)j!*!≤!j!0!O!y!α!!

q)2*!≤!/!/!/!≤!q)j!*!≤!/!/!/!≤!q)O*!

Mfu!l!cf!uif!mbshftu!j!tvdi!uibu!

///!uifn!uif!GES!gps!hfnft!2!///!l!jt!dpnuspmmfe!bu!α/!

Izqpuiftft!nffe!up!cf!jnefqfnefnu"!

Psefs!uif!q.wbmvft!gps!fbdi!pg!O!pctfswbujpnt;!

IZQPUIFTJT!UFTUJOH!

TBN!

TBN!)Tjhnjgjdbndf!Bnbmztjt!pg!Njdspbssbzt*!jt!b!tubujtujdbm!ufdinjrvf!up!gjne!
tjhnjgjdbnu!!fyqsfttjpn!dibnhft!pg!hfnft!jn!njdspbsbz!fyqfsjnfnut/!

Uif!jnqvu!jt!bn!fyqsfttjpn!qspgjmf/!TBN!nfbtvsft!uif!tusfnhui!pg!uif!bttpdjbujpn!
pg!uif!fyqsfttjpn!wbmvf!bne!uif!dpnejujpnt!pg!uif!fyqsfttjpn!qspgjmf/!

TBN!fnqmpzt!b!npejgjfe!u.tubujtujd!uibu!jt!npsf!tubcmf!jg!uif!nvncfs!pg!
dpnejujpnt!jt!tnbmm/!

Gbmtf!Ejtdpwfsz!Sbuft!bsf!ftujnbufe!uispvhi!qfsnvubujpnt/!

library(samr)	
?samr	
?SAM	
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Cpngfsspnj(t!GWFS/!

Gps!npsf!dpnqmfy!izqpuiftft-!usz!bn!BOPWB!)q>2*!ps!mjnnb!)q?2*/!

Ovncfs!
pg!uftut!

Tbnqmf!
tj{f! n!=!41!

q!>!2!

q!?!2!

n!≥!41!
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u.uftu0G.!uftu! !u.uftu-!G.!uftu!

sfhvmbsj{fe!!
u.uftu0G.uftu!
)f/h/!TBN-!mjnnb*!!
,!nvmujqmf!uftujnh!

!u.uftu-!G.!uftu!
!,!nvmujqmf!uftujnh!

IZQPUIFTJT!UFTUJOH!

Hfu!b!cppl/!)f/h/!Qfufs!Ebmhbbse-!Jnuspevdupsz!Tubujtujdt!xjui!

S!jt!bwbjmbcmf!pnmjnf!uispvhi!VpgU!mjcsbsz*!

!

Tjnvmbuf!zpvs!ebub/!)Epn'u!kvtu!vtf!uif!qbdlbhfe!
gvndujpnt/*!

!

Ibwf!gvn/!

GSPN!IFSF!///!
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