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Moving Averages
Global Warming?

The following data are yearly average temperatures in Sydney taken from The Australian Government Bureau of Meteorology

	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp
	Year
	av 
temp

	1859
	21.4
	1879
	20.1
	1899
	21
	1919
	22.6
	1939
	21.9
	1959
	21.8
	1979
	22.4
	1999
	22.1

	1860
	20.3
	1880
	20.8
	1900
	20.9
	1920
	21.7
	1940
	22.2
	1960
	21.6
	1980
	23
	2000
	22.7

	1861
	20.9
	1881
	20.5
	1901
	21
	1921
	22.2
	1941
	21.6
	1961
	21.8
	1981
	22.1
	2001
	23.1

	1862
	21.4
	1882
	21.2
	1902
	21
	1922
	22.5
	1942
	21.7
	1962
	21.9
	1982
	22.2
	2002
	23.1

	1863
	21
	1883
	20.7
	1903
	20.7
	1923
	22.4
	1943
	20.6
	1963
	21.7
	1983
	22.2
	2003
	22.7

	1864
	20.6
	1884
	21.2
	1904
	20.9
	1924
	21.8
	1944
	21.6
	1964
	22.3
	1984
	22
	2004
	23.4

	1865
	21.7
	1885
	21.6
	1905
	20.9
	1925
	21.4
	1945
	21.4
	1965
	22.1
	1985
	22
	2005
	23.4

	1866
	21.3
	1886
	21.3
	1906
	21.5
	1926
	22.5
	1946
	21.8
	1966
	21.6
	1986
	22.2
	2006
	23.1

	1867
	21.8
	1887
	20.3
	1907
	21.4
	1927
	21.2
	1947
	21.6
	1967
	21.7
	1987
	22.2
	2007
	22.7

	1868
	21.4
	1888
	21
	1908
	21.3
	1928
	22.4
	1948
	21.3
	1968
	22.6
	1988
	22.9
	2008
	22.1

	1869
	21.1
	1889
	20.8
	1909
	21.1
	1929
	21.4
	1949
	21.3
	1969
	22.1
	1989
	22.1
	
	

	1870
	20.7
	1890
	20.6
	1910
	21.4
	1930
	21.4
	1950
	21.4
	1970
	22
	1990
	22.3
	
	

	1871
	20.8
	1891
	20.7
	1911
	21.3
	1931
	21.6
	1951
	21.8
	1971
	21.9
	1991
	22.8
	
	

	1872
	20.7
	1892
	20.4
	1912
	21.4
	1932
	21.5
	1952
	21.5
	1972
	21.9
	1992
	21.5
	
	

	1873
	20.9
	1893
	20.5
	1913
	21.6
	1933
	20.9
	1953
	21.7
	1973
	22.7
	1993
	22.3
	
	

	1874
	21.1
	1894
	20.9
	1914
	22
	1934
	21.3
	1954
	21.7
	1974
	21.7
	1994
	22.6
	
	

	1875
	21.4
	1895
	21
	1915
	21.9
	1935
	21.7
	1955
	21.8
	1975
	22.5
	1995
	21.8
	
	

	1876
	21.3
	1896
	20.9
	1916
	21.1
	1936
	21.7
	1956
	21.6
	1976
	22.1
	1996
	22.1
	
	

	1877
	21.4
	1897
	21.5
	1917
	21
	1937
	21.6
	1957
	22.1
	1977
	22.7
	1997
	22.4
	
	

	1878
	21.4
	1898
	21.3
	1918
	21.8
	1938
	22.1
	1958
	22.2
	1978
	21.8
	1998
	22.7
	
	


These data can be plotted on a time series graph
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What can you say about the average annual temperatures in Sydney ?

It is difficult to get an idea about any trends because of the fluctuations.  What we can do to make predictions about any trends is to use a moving average.
A 9-point moving average finds the average temperature in 9 year intervals.  The following diagram shows how the first 9 point moving average is calculated.  On a graph this point would be plotted in the centre of the moving average, 1863.
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The second 9 point moving average is then calculated from the second set of consecutive 9 years.
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And so on.
A moving average graph is commonly used with time series data to smooth out short-term fluctuations and highlight longer-term trends. 
This graph displays a 3 point moving average for the data (the mean averages are calculated every 3 years)
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Now watch the video showing what happens to the Moving Average graph as the number of points increases from 3 onwards.
What happens to the moving average graph as the number of points increases?
Life Expectancy

The following table shows the life expectancy at birth in France over a period at the start of the 20th century.
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Plot a time series graph to represent this data
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Explain the fluctuations in the data

To help smooth out any short term fluctuations a 3 year moving average for the data can be plotted.  Complete the following table (some of the table has been completed for you).

	Year
	Life

Expectancy
	3 year moving average
	Working out



	1914
	38
	N/A
	

	1915
	36
	38
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	1916
	40
	
	

	1917
	43
	
	

	1918
	34
	
	

	1919
	48
	46.7
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	1920
	52
	N/A
	


Plot the 3-year moving average on the same axes above {the first point should be plotted at (1915, 38)}.

Use the moving average to make a prediction about life expectancy in 1910 and 1925.

Why might these not be reliable predictions ?

The following graph gives a better indication of what happened to life expectancy.  

A 9-year moving average is plotted smoothing the short term fluctuations caused by the two wars.
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Describe the patterns in these data giving reasons for any fluctuations.

Let’s Make some Money
Moving Averages are often used to analyse financial data, like stock prices to help make predictions about when best to buy and sell shares in order to make most money.
Compare the following companies share prices over the last 6 months.  The smooth lines are 9-period moving averages.  If you giving someone advice about where they should invest their money which would you choose?

Glaxosmithkline (Pharmaceutical industry)
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Sainsburys (Food retailer)
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BAe (Aerospace and Defense)
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