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Data

After collection of data, most people will enter their data into a spreadsheet using the following layout:
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1 pclass survived name sex age sibsp parch fare embarked boat body| Gender] NsibspirentChild Alone underl2
Z 1 1 llen, Miss. Elisabeth Walton ~ female 29 [} 0 211.3375 s 2 1 o o o 0

3 1 1 Anderson, Mr. Harry male 48 0 o] 26.55 S 3 0] 0 1] 0 1]
I 1 o Andrews, Mr. Thomas Jr male 39 [} 0 [} s o o o o 0

3 1 0 Artagaveytia, Mr. Ramon male 71 o 0 49.5042 C 22] 0 0 o 0 0
E 1 1rart, Mme. Leontine Pauline  female 24 o 1] 69.3 C 9 1] ] o ] 1]

7 1 1 Barber, Miss. Ellen "Nellie"  female 26 0 o] 78.85 S 6 1] 0 1] 0 1]
z 1 1. Mr. Algernon Henry Wilson male 80 o 0 30 S B of i} [} i} 0
9 1 0 Baumann, Mr. John D male 0 o] 25.925 S 0] 0 1] 0
10| 1 1 Bazzani, Miss. Albina  female 32 o 0 76.2917 C 8 1] [i] o [i] 0
n| 1 0 Beattie, Mr. Thomson male 36 0 0 75.2417 C A 0] 0 1] 0 1]

Each row represents an individual and each measurement (variable) for that individual is in a separate
column. This example shows data available about the passengers aboard the ship Titanic when it sank in
1912. This dataset will be used to demonstrate summary statistics and charts and is available with this
handout so that everything can be reproduced by the reader.

Summarising continuous data
Continuous variables are those measured on a numerical scale such as height, blood pressure and urine
flow. The continuous variables for the Titanic data are age and fare.

Summary Statistics for continuous variables Charts
Measures of location: Mean and median Histogram
Measures of spread: Standard deviation and quartiles Scatterplot
Minimum and maximum values Boxplot
Line plot

The data analysis toolpak has an option for Decriptive Statistics. If the toolpak is loaded up, the data
analy5|s icon will appear on
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pclass survived name sex age sibsp parch fare embarked body] Gender] NsibspirentChild Alone underl2
1 1 llen, Miss. Elisabeth walton  female 29 0 0 211.3375 S 2 0 0 ] 0
1 1 Anderson, Mr. Harry male a3 0 0 26.55 S 3 0 o0 0 0
1 0 Andrews, Mr. Thomas Jr male 39 0 0 0 5 0 0 0 0
1 0  Artagaveytia, Mr. Ramon male 71 0 0 49.5042 C 22 0 0 0 0
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If it is not there, go to file > options = add ins, select the Analysis toolpak option and then ‘Go’
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Add-in: Analysis ToolPak
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This gives the following output:

age
Mean 29.88
Standard Error 0.45
Median 28
Mode 24
Standard Deviation 14.41
Sample Variance 207.75
Kurtosis 0.15
Skewness 0.41
Range 79.83
Minimum 0.17
Maximum 80
Sum 31255.67
Count 1046

1. Measures of location
Mean: sum / count = 29.88
Median: 28 is the middle age if all the values are ordered from the youngest
to the eldest person.
Mode: The age occurring most often is 24.
2. Measures of location:
Sample variance:
sum of the deviations from the mean
count -1
Standard deviation +/variance =14.41
Range: Maximum age — minimum age = 79.83
3. Measuring skewness of the distribution
If the distribution of scores is perfectly normally distributed
e Mean = median
e Skewness =0
e Kurtosis=0
The mean and median are fairly similar indicating roughly normally distributed

=207.75

/ 6
data. As a guide, compare the skewness statistic with + [2 X ijhere N

is the sample size. If N > 50, use 50. Here compare with +0.69

Conclusion: Data is approximately normally distributed.

Exercise 1: Calculate the summary statistics for fare. Is the data normally distributed?

Histograms
Another way to assess whether the data is normally distributed is to produce a histogram. Excel will only
produce most charts if you supply it with a frequency table rather than the raw data with one row per
subject. There is an option for doing this via the histogram option in the data analysis toolpak.

What is a frequency table?

BMI  Frequency
17.5 1
20 12
2255 3€
25 27
27.5 13
30 5
3255 c
35 C
37.5 1

A frequency table is a summary of the raw data, where each individual is
categorised into an appropriate group (‘bin’). The data here categorises 95
people according to their BMI. Here the bin width is 2.5, starting at a BMI of
17.5. There is only 1 person with a Body Mass Index (BMI) of less than 17.5
and 12 people with a BMI of between 17.5 and 20.

Excel allocates random bin values so it’s best to create your own. Thinking
about the age data, the age range was 0 — 80 having a 10 year bin width
starting with 0 - 10 and ending with 70 — 80 seems sensible.






























