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1 Tables and Graphs

Suppose that the 6 p.m. temperatures (in degrees Fahrenheit) for a 36-day period are as
follows:
72,78,86,93,101, 96,98, 82,81, 77,67, 72,

81, 85, 82,83, 76, 78, 73, 81, 86, 80, 76, 60,
56,45, 70,81, 82,77, 73, 76, 80, 81, 77, 70

1. Draw a frequency histogram for this data set, by first filling in the table

Temperature Range | Frequency
< 40
40-49
50-59
60-69
70-79
80-89
90-99
100-109
110 +

2. Does the histogram appear to be skewed to the right, or skewed to the left (if not
skewed symmetric or symmetric, please say so)?

3. Does there appear to be any outliers?



To examine the answers to this problem, we must first reorder the elements:
45,56,60,67,70,70,72,72,73,73,76, 76, 76,
77,77,77,78,78, 80, 80, 81, 81,81, 81,81

82, 82, 82, 83, 85, 86, 86, 93, 96, 98, 101

Filling in the table, we may then see what the histogram looks like:

Temperature Range | Frequency
< 40 0
40-49 1
50-99 1
60-69 2
70-79 14
80-89 14
90-99 3
100-109 1
110 + 0

The histogram appears to be slightly skewed to the left. We can better see this after we
calculate the mean z and the median.

To see if there are any outliers, I will use a simple test, which requires that we know the
first and third quartiles @)1, Q3.

By inspection, it seems that 45 is an outlier. However, the rest of the extreme values in
our data set are some what questionable. Thus, we need a quantitative test for outliers.

One such test is to first compute the difference Q3 — @1, which is the third quartile minus
the first quartile.

Then take this number and multiply by 1.5. That is compute

L5+ (Qs — Qu).

For simplicity, call this d. Then numbers less that ()1 — d and numbers greater than Q)3 4+ d
are considered outliers.

In our case, let us compute @1, Qs:

For @)1, we take p = 0.25. In this case np = 36 - 0.25 = 9. Since this is an integer, ), is
the average of the 9th and 10th term in our ordered data set. That is

_ T34+73

5 73.

@1




For the third quartile Q)3 we take p = 0.75. Thus np = 36 - 0.75 = 27. Since this is
an integer, we take the third quartile to be the average of the 27th and 28th terms in our

ordered data set. That is,
82 + 82

Next d = 1.5(82 — 73) = 13.5. Thus, any value in our data set less than

82.

Q1 —d=73—-13.5=059.5

will be considered an outlier. Also, any number in our data set greater than
Qs+d=82+13.5=0955

will be considered an outlier. Thus, our outliers are

45,56, 96, 98, 101.

2 Measures of Center

For the data set given above (the temperatures at 6 p.m.):

1. Find the mean and median.

2. If there are any outliers, what is the mean and median for the data set after you dispose
of these values.

3. Also, based on what you observe here. Is the histogram skewed to the left or right?
Please explain.

The mean z is the average of the numbers in our data set. In this case, it is

2812
T =—— ~78.1.
YT 36
The median is the 50th percentile. Here we compute np = 36-0.5 = 18. Thus the median
is the average of the 18th and 19th terms in our ordered data set

78 + 80
9 79.

median =

Since the median is larger than the mean Z, we say that the histogram is skewed to the left
(although only slightly).

If we throw away the outliers, there are 31 terms remaining. To compute the median for
this new data set we look at np = 31 0.5 = 15.5. Thus the median is the 16th term in the
ordered data set without the outliers. That is

median = 78.

The mean of the data set without the outliers is

2416
7= 220 77035,
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3 Measures of Dispersion

For the temperatures at 6 p.m. data set:
1. Compute the standard deviation for the data set with and without any outliers.
2. Find the range for the data set with and without outliers.
3. Find the first and third quartiles.
4. Find the 67th percentile.

5. For p =0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.9 find the 100pth percentiles. Using these num-
bers, does there appear to be and clumping in the data set? Please explain.

We have already found @)1 = 73 and ()3 = 82. Let us find the other percentiles first:

The 67th percentile: Here p = 0.67. Thus np = 36-0.67 = 24.12. thus the 67th percentile
is the 25th term in our ordered data set, which is 81.

For the other percentiles ¢ look at the table below:

p np q
0.1 36-0.1=3.6 67
0.2 36-0.2="7.2 72
0.3 ]36-0.3=10.8 76
04]136-04=144 77
0.5 36-0.5=18 | median = 79
0.6 | 36-0.6 =21.6 81
0.7 1 36-0.7=25.2 82
0.8 | 36-0.8 =28.8 83
09136-0.9=324 93

There appears to be clumping around 76 or 77 and again around 81, 82, 83. We see this
by how the ¢ values only increase slightly around p = 0.3 and p = 0.6

The range of the data set with the outliers is 101 — 45 = 56. The range of the data set
without the outliers is 93 — 60 = 33.

Now, we compute the standard deviation (with outliers), which we do with the aide of a
table:



data value a;

data value squared a?

(3

1 45 45% = 2025
2 56 562 = 3136
3 60 60% = 3600
4 67 672 = 4489
5 70 70% = 4900
6 70 70% = 4900
7 72 722 = 5184
8 72 722 = 5184
9 73 732 = 5329
10 73 732 = 5329
11 76 762 = 5776
12 76 76% = 5776
13 76 76% = 5776
14 7 77% = 5929
15 7 77% = 5929
16 7 77% = 5929
17 78 782 = 6084
18 78 782 = 6084
19 80 802 = 6400
20 80 802 = 6400
21 81 812 = 6561
22 81 812 = 6561
23 81 812 = 6561
24 81 812 = 6561
25 81 812 = 6561
26 82 822 = 6724
27 82 822 = 6724
28 82 822 = 6724
29 83 832 = 6889
30 85 852 = 7225
31 86 862 = 7396
32 86 862 = 7396
33 93 932 = 8649
34 96 962 = 9216
35 98 982 = 9604
36 101 1012 = 10201

n=36|z=1>a=%22~7811 Y a2 = 223712




Thus we see that the standard deviation is :

1 n
_ 2 =2
s = n—l(;_lai n - z?)

1
~ \/5(223712 —36-(78.11)2)
1

(223712 — 36 - 6101.17)

1
~ \/—(223712 — 219642.12)

_ /2 (4069.88)
V35 '

~ 1v116.28
~ 10.78.

To calculate the standard deviation without the outliers, we simply take the above table
and cut out the first two rows and the last three rows, getting:



7 data value q; data value squared a?
3 60 60* = 3600
4 67 677 = 4489
5 70 70% = 4900
6 70 70% = 4900
7 72 722 = 5184
8 72 722 = 5184
9 73 73% = 5329
10 73 73% = 5329
11 76 76 = 5776
12 76 76% = 5776
13 76 76 = 5776
14 77 77% = 5929
15 77 77% = 5929
16 77 77% = 5929
17 78 78% = 6084
18 78 78% = 6084
19 80 80% = 6400
20 80 80% = 6400
21 81 812 = 6561
22 81 812 = 6561
23 81 812 = 6561
24 81 812 = 6561
25 81 812 = 6561
26 82 822 = 6724
27 82 822 = 6724
28 82 822 = 6724
29 83 83% = 6889
30 85 852 = 7225
31 86 86% = 7396
32 86 86% = 7396
33 93 93% = 8649
n=311z=1%0a=2°~7794 Y a? = 189530




Thus we see that the standard deviation for the data set without the outliers is :
s:\/ ! (Zaz—n-a_:Z)
n—1 !

1
~ \/ 55 (189530 — 31+ (77.94)?)

1
~ \/%(189530 —31-6074.64)

1
30 (189530 — 188313.84)



