HOMEWORK # 3

1. Multiple myeloma is a malignant disease characterized by the accumulation

of abnormal plasma cells, a type of which white blood cell, in the

bone marrow. The proliferation of the abnormal plasma cells within

the bone causes pain and the destruction of bone tissue.

Patients with multiple myeloma also experience anemia,

hemorrhages, recurrent infections and weakness. Unless treated, the

condition is invariably fatal. Krall, Uthoff and Harley conducted a study

to examine the association between the values of certain

explanatory variables and the survival time of patients.

The data in  Table 1.3 relate to 48 patients aged between 50 and 80 years.

Some of these patients had not died by the time that study was completed,

and so these individuals contribute right-censored survival times.

The coding of the survival status of an individual in the table is such that

zero denotes a censored observation and unity death from multiple myeloma.

At the time of diagnosis, the values of several explanatory variables were

recorded for each patient. These included the age of the patient in year,

their sex (1=male,0=female), the

levels of blood urea nitrogen (BUN), serum calcium (CA) and

hemoglobin (HB), and the percentage of plasma cells in the bone marrow (PC)

and indicator variable (BJ) for presence of Bence-Jones protein in

urine.

Questions:

 a. Do age, BUN,  HB, CA, PC, sex, and BJ have significant effects on the survival  rate?

b.  Build a best model to predict the survival rate of an individual

(including any interactions if there are any)?

Do the forward selection, the backward selection, and the stepwise selection

give you the same best model?

Table 1.3 Survival times of patients in a study on multiple myeloma.

ID  Survival  Status   Age    Sex       BUN     CA      HB      PC     BJ

     time

1
13
1
66
1
25
10
14.6
18
1

2
52
0
66
1
13
11
12.0
100
0

3
6
1
53
2
15
13
11.4
33
1

4
40
1
69
1
10
10
10.2
30
1

5
10
1
65
1
20
10
13.2
66
0

6
7
0
57
2
12
8
9.9
45
0

7
66
1
52
1
21
10
12.8
11
1

8
10
0
60
1
41
9
14.0
70
1

9
10
1
70
1
37
12
7.5
47
0

10
14
1
70
1
40
11
10.6
27
0

11
14
1
68
1
39
10
11.2
41
0

12
4
1
50
2
172
9
10.1
46
1

13
65
1
59
1
28
9
6.6
66
0

14
5
1
60
1
13
10
9.7
25
0

15
11
0
66
2
25
9
8.8
23
0

16
10
1
51
2
12
9
9.6
80
0

17
15
0
55
1
14
9
13.0
8
0

18
5
1
67
2
26
8
10.4
49
0

19
76
0
60
1
12
12
14.0
9
0

20
56
0
66
1
18
11
12.5
90
0

21
88
1
63
1
21
9
14.0
42
1

22
24
1
67
1
10
10
12.4
44
0

23
51
1
60
2
10
10
10.1
45
1

24
4
1
74
1
48
9
6.5
54
0

25
40
0
72
1
57
9
12.8
28
1

26
8
1
55
1
53
19
8.2
S5
0

27
18
1
51
1
12
15
14.4
100
0

28
5
1
70
2
130
8
10.2
23
0

29
16
1
53
1
17
9
10.0
28
0

30
50
1
74
1
37
13
7.7
11
1

31
40
1
70
2
14
9
5.0
22
0

32
1
1
67
1
165
10
9.4
90
0

33
36
1
63
1
40
9
11.0
16
1

34
5
1
77
1
23
8
9.0
29
0

35
10
1
61
1
13
10
14.0
19
0

36
91
1
58
2
27
11
11.0
26
1

37
18
0
69
2
21
10
10.8
33
0

38
1
1
57
1
20
9
5.1
100
1

39
18
0
59
2
21
10
13.0
100
0

40
6
1
61
2
11
10
5.1
100
0

41
1
1
75
1
56
12
11.3
18
0

42
23
1
56
2
20
9
14.6
3
0

43
15
1
62
2
21
10
8.8
5
0

44
18
1
60
2
18
9
7.5
85
1

45
12
0
71
2
46
9
4.9
62
0

46
12
1
60
2
6
10
5.5
25
0

47
17
1
65
2
28
8
7.5
8
0

48
3
0
59
1
90
10
10.2
6
1

2. 

A 70-year-old woman came to the physician's office because of fatigue

, pain in her hands and knees, and intermittent, sharp pains in her chest.

Physical examination revealed an otherwise healthy female-cardiopulmonary

exam was normal and there was no swelling of her joints. A possible

diagnosis in this case is systemic lupus erythematosus (SLE). The

question is whether or not to order an ANA (antinuclear antibody) test and, 

if so, how to interpret the results of a positive or negative test.

Tan et al. (1982) conducted a clinical trial for determining the accuracy of

the ANA test a patient population with similar symptoms with

this 70-year-old woman. 

The study consists of the 20 patients with SLE and

the 980 patients without SLE. Among the 20 patients with SLE, the 19 

respond positively to the ANA test;

and among the 980 patients without SLE, the 489 respond negatively 

to the ANA test. 

Questions:

a. What are the sensitivity, specificity, and predictive values?

b. Should the physician order the ANA test for this 

70-year-old woman?

c. If so and the ANA result is positive, what is the chance that

this woman has SLE ?

d. You are examined by an excellent screening test (sensitivity

and specificity of 99%) for a rare disease (0.1% of the population).

Unfortunately, the test is positive. What is the probability you

have the disease?

