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VERSION 1 - REVIEW 

REVIEWER Mithat Gonen 
Memorial Sloan Kettering Cancer Center 

REVIEW RETURNED 29-Nov-2014 

 

GENERAL COMMENTS This article attempts to provide an estimate of the predictive 
performance of a classifier derfived in small samples. I have several 
concerns before it can be accepted as a viable statistical methods 
for this purpose:  
 
1) It is exceedingly rare that genes are selected purely based on 
independent studies, which is a critical assumption. Could the 
authors provide several recent examples of small studies where 
data-dependent gene selection was not performed?  
 
2) The method is based on a learning curve which assumes normal 
gene expressions with common variance in the two groups to be 
distinguished. It is well-known in the ROC curve literature that 
estimates of AUC under the binormal model can perform poorly if 
the underlying data are not normal  
(the book by Zhou, Obuchowski and McClish has many of the 
relevant references). Yet the simulations only evaluate normally 
distributed gene expressions. It is essential that substantially non-
normal data situations must be explored before this method can be 
considered acceptable.  
 
3) It is also important that a variance estimate for the extrapolated 
AUC be given with the appropriate terms of uncertainty added for 
the additional estimation involved in the regression coefficients and 
extrapolation.  
 
4) The article is written without distinguishing notation for 
parameters and their estimates.  
 
5) The "naive" multiple regression method was something I had 
never seen before. Could the authors provide a reference? Why not 
use standard regression where beta's are estimated by least 
squares?  
 
6) The #3 strength/limitation (method is equally "suited" for linear 
and non-linear models): does it mean that it performs equally well? 
Or just that it can be used with any model? 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007170 on 17 A

pril 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
javascript:popWindow('bmjopen?PARAMS=xik_58A2dY8niH9a6qzaEuuk8jKHDb6hSmBNoCN7PUHd1cANjHiVeTXPm9aUupb88b6xEvvZPQfnCWTqRX9W4q4ov6tHGv39L7HoF8YR6zgWaUR53kzH16zMurW1BmTYu74F4ZmUi6GjCnru8reT7AafyfJANzNk9ACJnAieK1ySohSqAA8TAcwPJzGXop1ocmwo4Yg5B','mailpopup_7884',%20750,%20550);
http://bmjopen.bmj.com/


 

REVIEWER Ken Hess 
MD Anderson Cancer Center  
Houston TX USA 

REVIEW RETURNED 08-Dec-2014 

 

GENERAL COMMENTS 1. Page 5, paragraph 1, last line: A reference should be provided to 
support the statement that reducing the training set size “curtails” the 
prediction performance.  
2. Page 6, paragraph 1, line 2: “cases” and “controls” are restrictive 
terms that do not always apply such as in the second real data 
example where the two prediction classes are low relapse risk and 
high relapse risk.  
3. Page 6, paragraph 1, line 9: If LOOCV is conducted such that one 
subject is removed from each of the two prediction classes; this is 
not conventional LOOCV where only one sample is removed from 
the whole dataset for training. In the following paragraph it is stated 
that if N1 = N0 = 8 there should be 64 distinctive partitions, but for 
conventional LOOCV, if N = 16, there only 16 distinctive partitions.  
4. Page 7, paragraph 2, lines 6 and 7: It is conventional to state the 
range as smallest to largest (zero to infinity rather than infinity ~ 
zero).  
5. Page 7, paragraph 3, line 1: “or each fold” should probably be “for 
each fold”.  
6. Page 9, paragraph 2, line 1: What is referred to here as “naïve 
multiple regression” is very similar to what is referred to in the 
literature as a “compound covariate predictor”. This connection 
should be discussed.  
7. Page 10, paragraph 1, line 6: I believe what is referred to here as 
“leave-one-out bootstrap” is more generally referred to as “out-of-
bag” performance estimation. Please clarify.  
8. Page 15, paragraph 1, last line: “free of relapses within 5 years” is 
misleading. It sounds more like these patients are those who were 
relapse-free at last follow-up but who had less than 5 years of follow-
up. A more accurate description should be used.  
9. Figure 3: The x-axis values for the second real dataset (breast 
cancer, top set of points) do not appear quite correct. Also, the 
extrapolated point does not appear to be the left-most point. Since 
N0=24 and N1=29, the x-axis value should be about 0.076 yet it 
appears closer to 0.09.  
10. Use of 4 or 5 real datasets rather than just 2 would further 
demonstrate the wide applicability of this approach. Also, using the 
naïve multiple regression approach (or some other simple “linear” 
approach such as DLDA) in addition to SVM for these real data 
would further demonstrate the utility of the approach. 

 

VERSION 1 – AUTHOR RESPONSE 

Mithat Gonen 's comments  
1. It is exceedingly rare that genes are selected purely based on independent studies,  
which is a critical assumption. Could the authors provide several recent examples of  
small studies where data-dependent gene selection was not performed?  
Response:: We have deleted the statement "we assume that the genes in the gene  
signature were selected by other independent studies" in the Introduction  
section of the original version of the paper. In fact, we did use  
data-dependent gene selection in two of our Examples in the revised  
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version of the paper:  
"We take three microarray datasets to demonstrate how the extrapolation  
method can be applied step by step 32-34. As this paper focuses on  
prediction model evaluation, and not on gene selection, we conveniently  
construct a ten-gene signature based on the top 10 genes with the smallest  
Mann-Whitney test p values for the first two datasets, respectively."  
(p14)  
 
For Example 1:  
"The data are then randomly divided into two parts, one for gene  
selection (28 tumor tissue samples and 10 normal colon tissue samples)  
and the other for model building and cross-validation (12 tumor tissue  
samples and 12 normal colon tissue samples). In the gene selection  
dataset, we use the Mann-Whitney test to identify the top 10 genes with  
the smallest p value from among the 2000 genes." (p14-15)  
 
For Example 2:  
"We choose those ‘extreme’ patients to be in the gene selection dataset,  
i.e. those 43 patients who developed relapse within 5 years and those 91  
patients who were free of relapse for at least 5 years. The remaining  
dataset (for model building and cross-validation) now consists of  
patients who developed relapses after 5 years and  
patients free of relapses during their less-than-5-year  
follow-up periods." (p16)  
 
 
2. The method is based on a learning curve which assumes normal gene expressions  
with common variance in the two groups to be distinguished. It is well-known in the  
ROC curve literature that estimates of AUC under the binormal model can perform  
poorly if the underlying data are not normal (the book by Zhou, Obuchowski and  
McClish has many of the relevant references). Yet the simulations only evaluate  
normally distributed gene expressions. It is essential that substantially non-normal  
data situations must be explored before this method can be considered acceptable.  
Response: We provide the density plot of the complex data used in our simulation  
study.  
" Appendix 2 in Supplementary Materials presents the distribution  
of this data, which displays a substantial non-normal structure." (p9)  
 
3. It is also important that a variance estimate for the extrapolated AUC be given  
with the appropriate terms of uncertainty added for the additional estimation  
involved in the regression coefficients and extrapolation.  
Response: In this revision, we provided a bootstrapped standard error to our  
one-step extrapolation estimate for each of the three examples in our  
study. (p15-17)  
 
4. The article is written without distinguishing notation for parameters and their  
estimates.  
Response: In this revision, we now added "hat"s to all the estimates in our study.  
" With calculated, we then obtain " (p8)  
"the beta coefficients ( , , is the number of genes in the gene  
signature) are calculated as the mean expression difference for each  
gene between the case and the control groups in the training set. The  
prediction score of the naïve multiple regression for the th subject in  
the testing set is then , where is the observed  
gene expression level of the th gene for this th subject." (p9)  
And the three estimates in the three real datasets. (p15-17)  
 
5. The "naive" multiple regression method was something I had never seen before.  
Could the authors provide a reference? Why not use standard regression where  
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beta's are estimated by least squares?  
Response: In this revision, we explain that our naïve multiple regression is very  
similar to the previously proposed compound covariate method.  
"The naïve multiple regression used in this study is similar to a  
previously proposed compound covariate method25 where the  
prediction score for the th subject in the testing set is with the  
two-sample t-statistic of each gene serving its own weight in the  
prediction model." (p9).  
 
The beta coefficients of standard multiple regression may not be  
successfully estimated using ordinary least square method in  
microarray studies where the study sample is small but the number of  
parameters is large.  
 
 
6. The #3 strength/limitation (method is equally "suited" for linear and non-linear models): does it 
mean that it performs equally well? Or just that it can be used with any model?  
Response: We have clarified that the proposed method can be used with any model.  
"3. The proposed method performs equally well for linear and  
non-linear prediction models. " (p3)  
 
 
 
Ken Hess's comments  
1. Page 5, paragraph 1, last line: A reference should be provided to support the  
statement that reducing the training set size “curtails” the prediction performance.  
Response: We have provided the reference to this statement.  
" The reduced training sample size will curtail the  
prediction/classification performance of a gene signature, especially  
when the sample size of a study is already small19 " (p5)  
 
2. Page 6, paragraph 1, line 2: “cases” and “controls” are restrictive terms that do not  
always apply such as in the second real data example where the two prediction  
classes are low relapse risk and high relapse risk.  
Response: In this revision, we clarify that  
" Suppose that a given prediction model is to be evaluated based upon a  
dataset with a total of cases (or subjects with adverse events) and  
controls (or subjects without the adverse events)." (p6)  
 
3. Page 6, paragraph 1, line 9: If LOOCV is conducted such that one subject is removed  
from each of the two prediction classes; this is not conventional LOOCV where only  
one sample is removed from the whole dataset for training. In the following  
paragraph it is stated that if N1 = N0 = 8 there should be 64 distinctive partitions,  
but for conventional LOOCV, if N = 16, there only 16 distinctive partitions.  
Response: In this revision, we have explained that the LOOCV in our study is  
actually a 'leave one pair out' method. The reference for 'leave one pair  
out' is also provided.  
" (For example, there are only distinctive partitions for  
LOOCV with . Note that in a random partition, we leave out  
‘one pair’ (a case and a control), instead of ‘one subject’.23) " (p6-7)  
 
The reason of doing so is because  
" we use the Monte Carlo random partition to partition the dataset into  
two parts: the training set and the testing set. The random partitions are  
operated separately for the case group and the control group to ensure the  
number of cases and controls is as balancing as possible23,24 ". (p6)  
 
 
4. Page 7, paragraph 2, lines 6 and 7: It is conventional to state the range as smallest to largest 
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(zero to infinity rather than infinity ~ zero).  
Response: In this revision, we rewrote the sentence  
" This expands the range of 0.5~1.0 in AUC to the range of in the  
ordinate. For the abscissa, the range of sample size is also between 0 and ."  
(p7)  
 
5. Page 7, paragraph 3, line 1: “or each fold” should probably be “for each fold”.  
Response: We have now corrected the typo.  
" We calculate and for each fold " (p7)  
 
6. Page 9, paragraph 2, line 1: What is referred to here as “naïve multiple regression”  
is very similar to what is referred to in the literature as a “compound covariate  
predictor”. This connection should be discussed.  
Response: We have explained the connection between these two methods.  
" The naïve multiple regression used in this study is similar to a  
previously proposed compound covariate method25 where the prediction  
score for the th subject in the testing set is with the two-sample  
t-statistic of each gene serving its own weight in the prediction model."  
(p9)  
 
7. Page 10, paragraph 1, line 6: I believe what is referred to here as “leave-one-out  
bootstrap” is more generally referred to as “out-of-bag” performance estimation.  
Please clarify.  
Response: We clarify the difference between leave-one-out bootstrap and  
out-of-bag estimation.  
"[Out-of-bag (OOB) 29 estimation employs a majority vote on the  
multiple prediction made for observation based on the bootstrap  
samples at each draw, while the leave-one-out bootstrap takes an  
average on error of these predictions. Therefore, OOB estimation may  
have larger variability than the leave-one-out bootstrap when the sample  
size is small30.] (p10-11)  
 
8. Page 15, paragraph 1, last line: “free of relapses within 5 years” is misleading. It  
sounds more like these patients are those who were relapse-free at last follow-up but  
who had less than 5 years of follow-up. A more accurate description should be used.  
Response: In this revision, we clarify the description.  
"those 43 patients who developed relapse within 5 years and those 91  
patients who were free of relapse for at least 5 years. The remaining  
dataset (for model building and cross-validation) now consists of  
patients who developed relapses after 5 years and  
patients free of relapses during their less-than-5-year  
follow-up periods". (p16)  
 
9. Figure 3: The x-axis values for the second real dataset (breast cancer, top set of  
points) do not appear quite correct. Also, the extrapolated point does not appear to  
be the left-most point. Since N0=24 and N1=29, the x-axis value should be about  
0.076 yet it appears closer to 0.09.  
Response: The abscissa of the extrapolation point is 0.076 which is very close to  
the abscissa of the LOOCV point (0.079). This makes the two  
points hardly distinguishable in the figure.  
 
10. Use of 4 or 5 real datasets rather than just 2 would further demonstrate the wide  
applicability of this approach. Also, using the naïve multiple regression approach  
(or some other simple “linear” approach such as DLDA) in addition to SVM for  
these real data would further demonstrate the utility of the approach.  
Response: In this revision, we have added one more breast cancer data (green line  
in Figure 3). Also, in addition to SVM, the naïve multiple regression  
(panel A of Figure 3) is used for all three microarray examples.  
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VERSION 2 – REVIEW 

REVIEWER Mithat Gonen 
MSKCC, USA 

REVIEW RETURNED 29-Jan-2015 

 

GENERAL COMMENTS While the authors have made an attempt to address all of my 
previous critiques two important issues remain:  
 
1) "The methods performs equally well ... "(page 3). There is no 
evidence in the article to support this. In their reply the authors state 
they mean "can be used" not "performs" equally well but the article 
mentions "equally well."  
 
2) The issue of non-normality with the ROC curve needs to be 
handled in the simulations. I would need to see substantially non-
normal data performing well with the binormal ROC analysis before 
the method can be accepted. If it does not perform well (and I am 
very doubtful that it will) then there has to be very clear 
recommendations to the users that it should only be used with 
normal data. This will also bring into question the examples where 
the authors in the revision show highly non-normality of the data 
they use.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Response to Mithat Gonen  

 

1. "The methods performs equally well ... "(page 3). There is no evidence in the  

article to support this. In their reply the authors state they mean "can be used" not  

"performs" equally well but the article mentions "equally well."  

Response: We have revised the statement to " The proposed method can be applied  

to both linear and non-linear prediction models." (p3)  

 

2. The issue of non-normality with the ROC curve needs to be handled in the  

simulations. I would need to see substantially non-normal data performing well with  

the binormal ROC analysis before the method can be accepted. If it does not perform  

well (and I am very doubtful that it will) then there has to be very clear  

recommendations to the users that it should only be used with normal data. This will  

also bring into question the examples where the authors in the revision show highly  

non-normality of the data they use.  

Response: In this revision, we used a mixture of two beta distributions to create a  

more substantially non-normal data. The results are displayed in  

Appendices 3 and 4. " We simulated a more substantially non-normal  

dataset (Appendix 3 in Supplementary Materials). We found that the  

proposed extrapolation method can still strike a good balance between the  

bias and variance (Appendix 4 in Supplementary Materials)." (p13) 
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