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Measure the General Trend

3) Moving Averages Method 4 jariall il gial) Ady sk

The moving average method is used to smooth a time series. A moving average is
defined as the arithmetic mean of a number of consecutive observations in a series of
a certain length, often 3 years, 4 years, etc. It is preferable to choose an odd length for
the moving average to obtain central moving averages.

Assuming we have n observations (y;, y,, ..., ¥,) and we want to calculate a moving
average of (3) years, (3) seasons, or (3) months, the following moving averages will be
obtained.
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Notes:
1. When the length of the chosen moving average is an odd number, the resulting
moving average is called the central moving average.
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2. The larger the length of the moving average, the smoother the time series becomes,
but this will result in the loss of some values in the time series.
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3. When taking moving averages based on an even period (e.g., four years), the
average value for each period will not correspond to a specific year. This makes
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smoothing less useful, as the goal is to obtain the trend values corresponding to each
year. Therefore, the averages for each four-year period can be calculated by taking
the average of each pair of averages, for example, the first and second, then the
second and third, then the third and fourth, and so on. This way, we obtain averages
that correspond to specific years.
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Example: The following data represents Irag's imports of reinforcing steel (in
thousands of tons) for the period 1997-2002. Required:
1. Calculate the central moving average over a period of (3) years.
2. Plot the time series and central moving averages in a single graph.

Central Moving
Sum of
Years Imports three years A_verage over a
period of (3) years
1997 100 - -
1998 80 } 300 100
1999 120] [] 340 113.3
2000 140 420 140
2001 160 | | 420 140
2002 120 - -
3_]2 — 100+830+120 — 33& — 100

Time Series Plot of y & moving average series
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Example (2): The following data represents the quarterly sales figures (in thousands of Iragi
dinars) for an Iragi commercial establishment during the period 1991-2003. Required:

1. Calculate the central moving average over a period of (4) value.
2. Plot the time series and central moving averages in a single graph.

Years | quarterly | sales Sum of (4) | Central Moving | Central Moving
value Average over a | Average over a
period of (4) period of (4) mean
1991 Q, 12 - - -
Q, 14 - - -
52 137
Q3 16 || 14
60 151
Qy 10 [ 14.5
56 14
1992 Q 20 ' 13.5
52 13
Q, 10 - 14
60 15
Q; 12 14.5
56 14
Qy 18 1] 15
64 16
1993 Q 16 - 17
72 18
Q, 18 | 17
' 64 16
Q; 20 . - - -
Qy 10 - - -




Time Series Fifth Lecture
Dr.Najlaa Saad Ibrahim

12+14+16+10 52

Va5 = 4 T=13
3 144+16+10+20 60
Y35 = 1 =T=15
3 16 4+10+20+10 56
Va5 = 1 =T=14
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Time Series Plot of y & moving average series
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Disadvantages of the Moving Average Method:

1. Although moving averages make the time series smoother, determining the overall trend
and directional values using this method still depends on the researcher's ability to draw
the trend line, resulting in somewhat approximate outcomes.
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2. Moving averages can be affected by outliers in the original series, thus becoming irregular
in their overall direction.
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3. Obtaining fewer values than the original values of the time series results in the loss of some
directional values at the beginning and end of the series.
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4. This method cannot be used to predict directional values for years not included in the time
series.
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5. This method does not provide an equation for determining and predicting the future
characteristics of the series.
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Advantages of the Moving Average Method:

1. The degree of smoothing obtained using this method depends on the length of the period
used to calculate the averages. Generally, smoothing improves with increasing time
period. More precisely, when the phenomenon under investigation changes
periodically, such as seasonal variations where the cycle length is twelve months, the
smoothing with moving averages is most effective when the moving average period is
closer to the cycle length.
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2. This method is useful for determining the overall trend of a series if the trend is not

linear and when the goal is simply to study the series' movement itself, rather than to
predict trend values in future years.
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