Homework 5
1. Use this article to answer the following questions: https://www.nature.com/articles/s41591-019-0654-5 
a. Do you agree with the conclusions of this paragraph? Explain your argument.
“We next examined the association of TMB, purity, ploidy and heterogeneity with response stratified by previous ipilimumab therapy (Extended Data Fig. 6a). Unlike previous studies44,45, we found no specific association of a higher TMB with response in the ipilimumab-naive versus ipilimumab-treated subgroup (MWW, P = 0.15, both). However, higher heterogeneity and lower ploidy were associated with progressors only in the ipilimumab-naive subgroup (MWW, P = 0.06 and P = 0.004, respectively).”
b. Focusing on this paragraph, explain whether you think the authors adjusted for multiple testing. If they did was that the right thing to do? If not, what does this mean for their conclusions?
“We analyzed the differential expression of specific immune-related genes in responders versus progressors in ipilimumab-treated and ipilimumab-naive subgroups and found that higher expression of various immune-related pathways distinguished responders from progressors in ipilimumab-treated but not ipilimumab-naive subgroups (all P values are unadjusted). Examples included the leukocyte chemoattractants CXCL9 and CXCL10 and their receptor CXCR3 (MWW, P = 0.05, P = 0.08 and P = 0.02, respectively, in the ipilimumab-treated subgroup), CD3D (MWW, P = 0.02), B cell markers CD19 (MWW, P = 0.04) and CD20 (MS4A1; MWW, P = 0.002) and macrophage marker CD163 (MWW, P = 0.03). Interestingly, CD4, FOXP3 and CTLA4 also followed this pattern of higher expression in responders in the ipilimumab-treated subgroup (MWW, P = 0.06, P = 0.06 and P = 0.008, respectively), but CD8A and CD8B had less evidence of association with response in either ipilimumab-treated (MWW, P = 0.17 and P = 0.27, respectively) or ipilimumab-naive (MWW, P = 0.93 and P = 0.49, respectively) subgroups. Expression of TAP2 was higher (MWW, P = 0.02) in responders than in progressors in the ipilimumab-treated subgroup but not in the ipilimumab-naive subgroup (MWW, P = 0.98). In contrast, TGFB2 expression was higher in progressors in the ipilimumab-naive subgroup (MWW, P = 0.002) but not in the ipilimumab-treated subgroup (MWW, P = 0.43). The complete set of gene expression comparisons in the overall, ipilimumab-treated and ipilimumab-naive cohorts is in Supplementary Table 4.”
c. They don’t seem to have a power calculation. How should this affect their conclusions? How did it, if at all, affect their conclusions?
2. Read this article to answer the following https://ascopubs.org/doi/full/10.1200/JCO-25-00436 
a. What are the Type I and Type II errors this trial used?
b. How do they justify their choices?
c. Give an example from your own field where these Type I and II errors might be acceptable. Explain your reasoning. 

