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Chapter 7 & (part of) 8 Homework




NAME

Prognostic tests and combining tests
1.  Write out (your own) answers to problems 7.1 and 7.3 in the text.

2.  Do new problems 7.8, and 7.12 below.
3.  Write out (your own) answers to problems 8.2 and 8.4 in the text.

7.8. During a rainy month, you watch the weather report and decide whether to carry an umbrella.  Your decision is irrevocable in that, if you decide not to carry an umbrella and head off to work and it rains, you can’t change your mind.  

You are willing to carry an umbrella and not use it 3 times for every time you carry an umbrella and use it.  In other words, being in the rain without an umbrella is exactly 3 times as bad as carrying an umbrella unnecessarily.

The Channel 2 weatherman predicts a 33% chance of rain on every single day of the month.  The Channel 3 weatherman predicts a 50% chance of rain on two-thirds of the days and a 100% chance of rain on one third of the days.  At the end of the month it turns out that it rained on 10 out of 30 days.  It also turns out that every time the Channel 3 weatherman predicted a 50% chance of rain, it didn’t rain; and every time he predicted a 100% chance of rain, it did.

a) What is your threshold probability of rain for carrying an umbrella?

b) If you watched and believed Channel 2, how many days of the month did you carry an umbrella?

c) If you watched and believed Channel 3, how many days of the month did you carry an umbrella?

d) What is the average predicted chance of rain for Channel 2?  What is it for Channel 3? 

e) Which weather man was better calibrated?

f) Which channel should you watch next month?

7-12. Lung Cancer Mortality Risk Prediction in the NLST 
In Chapter 6, Extra Problem 6, we learned that the National Lung Screening Trial (NLST) found that CT scanning yearly for 3 years reduced lung cancer mortality risk by 20% relative to yearly chest x-rays (CXRs).1()
  The follow-up period for the study was 6.5 years.  In Problem 6-6, we also estimated that the extra cost per person for CT screening relative to CXR screening was about $1500. (This cost covers the entire 6.5-year period and includes the screening CTs, additional imaging, and additional invasive procedures, all relative to the CXR group.)

The NLST investigators used the CXR control group to develop a lung cancer mortality risk model using the following 6 variables:

· Age
· BMI

· Family history of lung cancer,

· Pack-years of smoking

· Years since smoking cessation 
· Emphysema diagnosis

After derivation in the CXR control group, the risk model was applied to a large cohort of study subjects in the Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial.  It proved to be well calibrated in PLCO cohort, and the AUROC or c-statistic was 0.77. 2()
  

a) Would you expect the AUROC or c-statistic in the CXR group of the NLST to be greater than, less than, or equal to 0.77 reported for the PLCO cohort?  Explain.

The authors used their risk model to create the following 5 risk groups:

	Risk Group
	Risk of Death within  6.5 years

	All subjects
	1.66%

	1
	0.4%

	2
	0.85%

	3
	1.1%

	4
	2.0%

	5
	4.0%


Assume the following:

· Perfect calibration

· Per-person screening costs = $1500 (this is the total cost covering all 6.5 years of follow-up)

· Relative risk reduction = 20%

b) What are the screening costs to prevent one lung cancer death within 6.5 years in Risk Group #5?

c) Health care resources are budgeted for other projects such as child vaccination, pre-natal care, and smoking cessation, but assume that we are willing to re-allocate up to $1 million to CT screening per lung cancer death prevented.  Which risk group(s) should be screened? Explain your answer.
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