HHHH#HHHH#INpUt argumentiHH#HH

#H##x 1S a vector containing the expression intensities of a gene. The noncancer
samples

are listed before the cancer samples (or the group to be tested).
###nn is the sample size of the noncancer group.

###nc is the sample size of the cancer group.

###m0 is the low-end of the range of x to be tested.

###m1l is the up-end of the range of x to be tested.

HHH#H#H#HOUTPUL argumentH##H#H#H#
###lrtsq is the likeihood ratio test statistic.
#i#pvalue Is the p-value of the test.

getcp=function(x,nn,nc,m0,m1){
xsort=c(x[1:nn], sort(X[(nn+1):(nn+nc)]))

ngtest=nn+nc
gaimidx=m0:ml

sk=cumsum(xsort) [gaimidx]
Irtsqi=(gaimidx*sum(xsort)/nqtest-sk)/(gaimidx*(1-gaimidx/nqtest))”0.5

Irtsg=max(lrtsqi)
if (Irtsg==-Inf) Irtsg==

iT (Irtsg<=0){
Irtsq=0;xqchangepoint=0; xqcpprop=0;pvalue=1}

if (Irtsg>0){

xgcpidx=qaimidx[Irtsqi==1rtsq]
xgcpprop=(ml-xqgcpidx+1)/nc
b=Irtsq

gamma=b/nqtest™0.5

intfl=function(x){
output=1-x"2)M((nhgtest-4)/2)
return(output)

¥

if (gamma<l){
intl=integrate(intfl, lower=gamma,upper=1)$value

intf2=function(x){
xnew=x+b”"2/ (nqtest*(1-gamman2)*x)
nuxnew=exp(-0.583*xnew)
output=1/x*nuxnew
return(output)

}

lower2=b*((1/(qaimidx[length(gaimidx)])-1/nqtest)/(1-gamma™2))"0.5
upper2=b*((1/(gqaimidx[1])-1/ngtest)/(1-gamma”2))"0.5

int2=integrate(intf2, lower=lower2,upper=upper2)$value



pvalue=(nqtest/(2*pi))"0.5*intl+(2*pi)"(-0.5)*b*(1-b” 2/nqtest)*((nhgtest-
4)/2)*int2
¥

it (gamma>=1) pvalue=NA

return(list(Irtsg=Irtsq,pvalue=pvalue))



