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Research Questions:
Is there data supporting global warming? Is there any correlation between the annual mean temperatures and the years? Is there a positive correlation for the mean temperatures? Is the overall mean temperature from 1980 – 2008 greater than the mean from 1950 – 1980, the baseline temperature? 
Description of Data Set:
The dataset includes the global temperature means from 1880 – 2009 that are adjusted for the estimated global mean temperature between 1950 and 1980, which is 14 degrees centigrade. NASA adjusted all the means to the baseline by subtracting the mean for each year by 14. The difference was then multiplied by 100 to get integer values for ease of analysis. The dataset includes the mean temperature values for each month per year, but only the annual mean was adjusted to the baseline. The analysis in this report primarily used the adjusted mean global temperatures. The original dataset can be obtained from: http://data.giss.nasa.gov/gistemp/tabledata/GLB.Ts.txt. 
Statistical Analysis/Results:
All tests were run through SAS. The tests performed were regression analysis and one-sided t-test. 

Regression Analysis:

proc plot data = weather ; 

plot year * anmean = '.' / vpos = 20 hpos = 40 ; 

run ; 

proc reg data = weather;

model anmean = year/clb;

run;
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We tested to see if there is any correlation between the annual mean temperature and the years. The obtained r-squared value was .6560 indicating that there is strong evidence that a significant amount of the variance in mean temperature can be attributed to the year. It is a positive correlation which means that as the years go on the mean temperature increases.  The regression equation is annual mean temperature = - 1173.97 + .6045 (year). 
                         Parameter Estimates

                      Parameter       Standard

 Variable     DF       Estimate          Error    t Value    Pr > |t|

 Intercept     1    -1173.97275       75.84193     -15.48      <.0001

 year          1        0.60450        0.03900      15.50      <.0001

                         Parameter Estimates

            Variable     DF       95% Confidence Limits

            Intercept     1    -1324.06170    -1023.88380

            year          1        0.52733        0.68167

We tested the hypothesis that there is a positive correlation between the annual mean temperature and the year (HA) against the null hypothesis H0 that there is no positive correlation. The hypotheses are formulated as follows, with β representing the slope:

H0: β  = 0

HA: β  >  0
A 95% confidence interval gives us lower limit for β between .52733, which is well above 0. This means we can safely reject H0 in favor of HA. The t-test for the slope in proc reg gave us a t-value of 15.5, which yields a 1-sided p-value of <.0005. This gives us more reason to have confidence in our results.

One-Sided T-Test

FOR SAMPLE FROM 1980-2008

data temp;

input year jan feb mar apr may jun jul aug sep oct nov dec anmean anmean2 djf mam jja son year2 decade $;

datalines;

;

run;

proc means data = newtemp n mean stddev stdev stderr clm alpha = .05;

var anmean;

run;

The MEANS Procedure

                                      Analysis Variable : anmean

                                                                   Lower 95%       Upper 95%

           N            Mean         Std Dev       Std Error     CL for Mean     CL for Mean

          __________________________________________________________________________________

          29      41.4827586      19.2662189       3.5776470      34.1542809      48.8112364

          __________________________________________________________________________________

proc univariate data = temp;

var anmean;

run;

Tests for Location: Mu0=0

                           Test           -Statistic-    -----p Value------

                           Student's t    t  11.59498    Pr > |t|    <.0001

                           Sign           M      14.5    Pr >= |M|   <.0001

                           Signed Rank    S     217.5    Pr >= |S|   <.0001

For this portion we asked whether the mean temperature from 1980-2008 is greater than the overall mean temperature for the period of  1950-1980.  We took a sample of the data of annual means from 1980-2008 and tested its mean against the null.  The null hypothesis is that the adjusted annual mean is zero, while the alternative hypothesis is that the mean is greater than zero.  

H0:  µ =0

HA:  µ >0
The 1-sided t-test gave us a mean of 41.28 (.4128°C), with a 95% confidence interval of 34.13-48.81. These data are statistically significant for our chosen confidence interval, since the lower value is still greater than zero. The p-value for the 1-sided test was less than .00005, which is much less than the significance level of .05.

Conclusion:
Our analyses find strong evidence in favor of the hypothesis that the global mean temperature is increasing. Our analysis of linear regression showed a positive correlation between annual mean temperature and the year with an r-square value of .656. The proc reg analysis showed a 95% confidence interval of (0.52733, 0.68167), and the one-sided t-test of the slope gave a p-value of  <.00005.  For our one-sample one-sided t-test of the adjusted mean from 1980-2008 gave a p-value of  <.00005, which shows statistical significance in support of the alternative hypothesis that the mean is greater than 14 degrees.  These analyses mutually support our conclusion that there is significant evidence for a rising global mean temperature. 
