Time Series Regression and Prediction Assignment

1. Collect Data Set(s)  

2. Examine the data.  Discuss BRIEFLY.  Might there be a fundamental change in the series (Hint: think about the global warming discussion & 1963).  What other issues show up?
Both data sets present global temperature anomalies: the differences between the temperature for the month and the average monthly temperature for the baseline 30-year period (1951-1980).  The Met Office data present anomalies in Celsius and the NASA data present anomalies in 0.01 degrees Celsius.  Multiply these by 1.8 to convert those anomalies from Celsius to Fahrenheit.  The best estimate for average global temperature for the baseline 30-year period is 14.0 Celsius or 57.2 Fahrenheit.  Thus, for example, if a data value in the Met Office set is 0.4 (40 in the NASA set) then the temperature was 14.4 Celsius or 57.92 Fahrenheit

3. Determine relationships & format data set
	a)  what is your dependent variable – format your dataset appropriately
My dependent variable is the global temperature anomalies.
	b)  explain why you consider this a time series data set
This data set is considered time series since there is a sequence of observations on global warming which measured monthly from 1880 to 2012.
c)   do you think there might be seasonality to the trend?  If so, why?  How will you handle the seasonality in your modeling approach? 
There is no seasonality in the time series. The data seem to be increasing with time.

4.  Do some correlation analysis
	a)  Do a scatter plot, or multiple scatter plots if needed



b)  Does the evidence suggest that there is a time trend?  If not a trend does it show some other time series pattern (auto-correlation? Moving average?)
There is evidence of a linear trend in the time series
c)  Evaluate your time span.  Is it too short?  Is it too long?  Should you look only at a smaller portion to determine a trend?  If it looked as if a fundamental change occurred, adjust your dataset accordingly.
The time span is too long. A smaller portion would be better to determine the trend, from around 1970 to 2012.
d)  Add a fitted line to the portion you’ve chosen.  Do not add the formula at this point.  Check
	- a linear trend
	- quadratic trend
	- an exponential trend
	- OR, moving average (if necessary)

Which trend seems to fit your time series best?
The linear trend fits the best.
e)  Write out the equation of your model based on 3(a),3(c),4(d) – NOT THE FITTED equation, just the generalized specification
y=0.9106x-1775.1

5. Run a regression on data set

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.908a
	.824
	.807
	16.9416

	a. Predictors: (Constant), Dec, Jan, Aug, Jul, Oct, Mar, Jun, Feb, Nov, May, Sep, Apr
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a)  Do your estimated coefficients and intercept make sense?  Check to make sure you used “t” instead of a year or some other factor.
Yes. The correlation coefficient is 0.908 which indicates a strong linear relationship. This means that as time goes by, the global temperature anomalies increase. The intercept also makes sense. It is a large negative value is which is what is expected.
b)  write out your estimated model
b)  NOW ADD the fitted line equation to your scatter plot.  

c)  Compare your estimated model to the one generated by Excel (or mini-tab).  Are they consistent?  (Hint: make sure you’re comparing apples to apples)
The two models are almost similar

6.  Fitted equation
	a)  interpret your model (i.e. what do the estimated coefficients & intercept mean)?
The coefficients give us the required information that can be used to predict the temperature anomalies years to come. They also determine whether the temperature anomalies are statistically significant to the model. The intercept is the value of temperature anomaly when x=0.
b)  predict the next three values in your time series.  Comment on these predictions (i.e. do they make intuitive sense?  What do they mean?
x=2014, 2015, 2017
y=0.9106(2014)-1775.1=58.848
y=0.9106(2015)-1775.1=59.759
y=0.9106(2017)-1775.1=61.58
We expect the value to increase with time. These results make sense since we see an increasing trend as time goes by.
c) COMMENT ON THE REGRESSION.  What else might you do?  Are you satisfied with the model?  Does it lack something?  If so, what might that be?  Are there possible non-independence issues that you’d like to resolve?  Etc.  Maybe look at the residuals.  Do they show some additional pattern that you’d like to explore?
The results I have obtained in this model make sense. In recent years there has been lots of pollution leading to global warming and therefore leading increase in temperatures. The temperatures have been increasing with time. This is why we have obtained a linear trend in our time series. I am satisfied with these results.
Scatterplot
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