Using Excel to analyse time series

Create an Excel file

Open the Unemployment data file.

Use your mouse to highlight the data, right click to copy, then paste the data into a new Excel file.

Smooth the data by calculating the moving mean

In cell D1 put in the title 'MM4' (moving mean of order 4)
Click on cell D4 (the moving mean should be between cell D3 and D4)

In the formula bar type:

=average(C2:C5)
then press enter to get the value 60 674 in D4
Note: this can also be done by using the fx function and highlighting the required cells
Click on cell D4 then drag the bottom right corner down. The last MM4 value will be 155 434 in cell D18 (this corresponds to the value that should be in between D17 and D18)

Find the centred moving mean
In cell E1 write the title 'CMM'
Click on cell E4
In formula bar type:

=average(D4:D5)
then press enter to get the value 58498.1 in E4
Click on cell E4 and drag the corner down.
The last CMM value should be 148 792.4 in cell E17.

Graphing the data
By holding down left click on the mouse, highlight all the data in columns B and C (B2 C2 to B19 C19), then control and highlight column E (E2 to E19). Ensure you highlight the same number of cells in each column.

From Menu bar select Insert, Scatter, Scatter with data points connected by lines (right column, 2nd down)

Click on the graph, using chart tools from menu bar, select Layout, Chart title, Centred title overlay, then type in suitable title. Similarly add in suitable axes titles.

Right click on the graph, Select data, Edit.

Rename Series 1 as Raw data and Series 2 as CMM.

Use mouse to hover over data points – when it shows as CMM, right click, insert trendline, select Linear, Display equation and Display R2 value.

Note: the R2 value gives an indication of how well the line fits the data – the closer it is to 1, the better the fit.
Calculating the seasonal effects
In cell F1 add the title ISE (individual seasonal effect)
In cell F4 in formula bar type
=C4-E4

then press enter to get 775.9 (to 1 dp) in F4

Click on bottom right corner and drag down to last value for CMM.

In cell A27, type in title 'Seasonal effects'
In cell A28 type Q1, in cell B28 type Q2, in cell C28 type Q3 and in cell D28 type Q4

Transfer each individual seasonal effect into the appropriate column (ie all Q1 individual seasonal effects in column below title Q1) using copy and paste options.
At bottom of each column find the average of the individual seasonal effects for the quarter:

For example to find the average of the first quarters individual seasonal effects type:

= average (A28:A31)
to get –1796.0

Note: if there are different numbers of individual seasonal effects for the different seasons, the oldest data values may be discarded.

Transfer these average seasonal effects into column G (with title 'Seasonal effects') with appropriate seasonal effects in the corresponding rows for that quarter.
Making the forecast
In cell H1 put the title 'Trend'. In cell H4 (corresponding to the first CMM value) type the equation obtained from the line of best fit, using the period as the x-value. Click and drag the corner down as far as required to make your forecast (you will also need to extend the 'period' values down to the same point).

To forecast for 2012 Q1 (period 21) the trend is added to the seasonal effect. In cell I1 put the title 'Forecast'. To forecast for 2012 Q1 in cell I22 type in formula bar:

=H24+G24
Finding residuals
In cell J1 put the title 'Residuals'. Click on cell J4 then type in the formula bar

= F4-G4

i.e. individual seasonal effect – average seasonal effect
Plot the residuals on a scatter graph (points not joined) by highlighting period, control highlight residuals. Use chart tools to add title. Check the residuals graph to note any abnormal values.
Seasonally adjusting the data
In cell K1 type the title SAV (seasonally adjusted values). Click on cell K4 and in the formula bar type

=C4-G4

i.e. raw data – average seasonal effect.
In cell L1 put in the title 'IF' (find in the fx option 'insert functions') Click on cell L4 then in the formula bar type:

=IF(K4>E4,"greater","less")

to get the word 'greater' if the seasonally adjusted value is greater than the centred moving mean value, and the word 'less' if the seasonally adjusted value is less than the centred moving mean value.

Drag the corner down to the row corresponding last CMM value.

Note: here we are comparing the seasonally adjusted value to the CMM. When the seasonally adjusted value is greater, then we can say, even having allowed for seasonal effects the value is higher than expected.

Alternative models for the trend
To model the data with a piecewise function, copy and paste your original graph. Using this new copy right click on the graph, select Data, Add.

Series name: 'Piecewise 1'; Series x values – highlight values up to an appropriate point (here period 11); Series y values – highlight corresponding CMM values.
Repeat for 'Piecewise 2' using the remaining periods

Select data values for 'Piecewise 1' graph and add trendline, R2 value and equation.

Repeat for 'Piecewise 2' graph.

You can similarly investigate power, exponential or polynomial functions.
