Statistics  - Test 3 – Fri/Sat April 29/30
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Your name: ________________________________________________

Instructions:

You may use one sheet of notes, the tables in the back of the text, and a calculator or computer application like Excel.  In particular, the statistical functions and “Data Analysis” tools in Excel (or their equivalent in another statistics program) are a must for this last test; doing all the calculations out the long way isn’t recommended at this point in the class.
Don’t use the text, the internet, other people, or references outside your page of notes.

There is no time limit; take as long as you like.

Show your work; the point is to convince me you understand the material.  

If a question is unclear or inconsistent, state explicitly whatever assumptions or interpretation you think you need and then do it that way.

The three data sets printed below ares available as text files in the folder  http://cs.marlboro.edu/term/current/statistics/test3/
Good luck.

1. Here are the temperatures in New York city during the first week of several months in the summer of 1973.

may
june
july
aug
sep
file: NY_temperatures.txt

67
78
84
81
91

72
74
85
81
92

74
67
81
82
93

62
84
84
86
93

56
85
83
85
87

66
79
83
87
84

65
82
88
89
80

Decide whether there is a significant difference in temperature from month to month, and whether there’s any significant overall trend.  Include in your analysis and discussion

a) a chart, with any appropriate lines and/or error bars

b) an ANOVA test, and

c) a correlation and/or regression analysis (mean temp vs time).

Be clear about what hypothesis you’re using, what your conclusions are, and why.

2.
Here’s the number of folks who died in Virginia in 1940, broken down by age, sex, and where they lived.

sex
setting
age
deaths per 100
file: VA_1940_deaths.txt

female
rural
50-54
8.7

female
urban
50-54
8.4

male
rural
50-54
11.7

male
urban
50-54
15.4

female
rural
55-59
11.7

female
urban
55-59
13.6

male
rural
55-59
18.1

male
urban
55-59
24.3

female
rural
60-64
20.3

female
urban
60-64
19.3

male
rural
60-64
26.9

male
urban
60-64
37

female
rural
65-69
30.9

female
urban
65-69
35.1

male
rural
65-69
41

male
urban
65-69
54.6

female
rural
70-74
54.3

female
urban
70-74
50

male
rural
70-74
66

male
urban
70-74
71.1

Use multiple factor and/or single factor ANOVA’s and whatever plots you deem appropriate to decide which of these factors are significant, and whether there are any important interactions.  As before, explain your methods, hypothesis, and reasons for your conclusions.

(Hint: We’ve only done 1-factor and 2-factor work in Excel, and there are 3 factors here.  The simplest thing to do is choose 2 (or 1) to examine at a time.)

3.
And here’s more about the weather in NY city.  The columns here are ozone count (parts per billion), solar radiation (Langleys), wind speed (mph), temperature, and day of the month.


Ozone
Solar.R
Wind
Temp
Day
file: NY_May1973_weather.txt

41
190
7.4
67
1

36
118
8
72
2

12
149
12.6
74
3

18
313
11.5
62
4

23
313
14.3
56
5

28
305
14.9
66
6

23
299
8.6
65
7

19
99
13.8
59
8

8
19
20.1
61
9

8
194
8.6
69
10

7
225
6.9
74
11

16
256
9.7
69
12

11
290
9.2
66
13

14
274
10.9
68
14

18
65
13.2
58
15

14
334
11.5
64
16

34
307
12
66
17

6
78
18.4
57
18

30
322
11.5
68
19

11
44
9.7
62
20

1
8
9.7
59
21

11
320
16.6
73
22

4
25
9.7
61
23

32
92
12
61
24

28
66
16.6
57
25

28
266
14.9
58
26

28
100
8
57
27

23
13
12
67
28

45
252
14.9
81
29

115
223
5.7
79
30

37
279
7.4
76
31

(a) Find at least one pair of columns that are uncorrelated, and one pair that is correlated.  Create a plot (with any appropriate features) for each that illustrates the relation between those variables.

(b) What is your best estimate of what temperature to expect during that month when the wind speed is 25 mph?  How confident are you of that number?
