1. Use GRETL to compute the descriptive statistics for both SCORE and PRICE. Use the descriptive statistics to comment on both the skewness and kurtosis of the SCORE variable.

Summary statistics, using the observations 1 - 324
for the variable 'PRICE' (324 valid observations)

  Mean                        21.615
  Median                      19.920
  Minimum                     9.9005
  Maximum                     57.803
  Standard deviation          6.4953
  C.V.                       0.30049
  Skewness                    1.3470
  Ex. kurtosis                3.6271

Summary statistics, using the observations 1 - 324
for the variable 'SCORE' (324 valid observations)

  Mean                        1.7006
  Median                      1.7500
  Minimum                    0.50000
  Maximum                     3.2500
  Standard deviation         0.52222
  C.V.                       0.30707
  Skewness                 -0.051142
  Ex. kurtosis               0.20834


· The negative value of -0.051142 for the skewness of the SCORE variable indicates that the data is skewed left. This means that most values are concentrated to the right of the mean but the value of -0.051142 indicates very small skew which means that the distribution is for the most part normal.

· From the ex. kurtosis  we get a kurtosis of 3.20834, this means that there are more values in the tail than a normal distribution but the ex. Kurtosis of only 0.20834 shows that the distribution for this data is close to normal.






2. Use GRETL to create a scatterplot by putting PRICE on the vertical axis (the y-axis variable) and SCORE on the horizontal axis (the x-axis variable). Use this scatterplot to comment on the relationship between SCORE and PRICE. 
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· The relationship between PRICE and SCORE of wine is a moderately strong positive relationship with the slope of 7.60.

3. Use GRETL to compute the correlation coefficient between SCORE and PRICE. Use the estimated correlation coefficient to comment on the possible relationship between wine quality score and its price. 
corr(PRICE, SCORE) = 0.61115142
Under the null hypothesis of no correlation:
 t(322) = 13.8554, with two-tailed p-value 0.0000

· The correlation coefficient is positive which indicates a positive relationship.
· The correlation coefficient of 0.61115142 is closer to 1 thus indicating a strong positive relationship.

[bookmark: _GoBack]4. Since GRETL does not directly give you a covariance value, use the descriptive statistics you obtained in item (1) above in conjunction with the value of the correlation coefficient obtained in item (3) above to determine -by hand- the value of the covariance between SCORE and PRICE. Use the covariance you have calculated by hand to comment on the possible relationship between wine quality score and its price. 

· The covariance of 2.07 indicates a positive relationship but it is impossible to comment on the strength of the relationship.

5.1 Write down the regression model to be estimated. Denote the intercept, slope, and error term by ,  and   respectively.


5.2 Does this model assume that the direction of causation is from PRICE to SCORE or from SCORE to PRICE?
· The causation is from the wine SCORE to the wine PRICE
6. Use GRETL to run the regression of price (PRICE) on wine quality score (SCORE) specified in item (5) above. 
Model 1: OLS, using observations 1-324
Dependent variable: PRICE

             coefficient   std. error   t-ratio    p-value 
  ---------------------------------------------------------
  const        8.68833      0.975876     8.903    4.04e-017 ***
  SCORE        7.60146      0.548629    13.86     1.46e-034 ***

Mean dependent var   	21.61550  		S.D. dependent var   6.495274
Sum squared resid    	8537.177   		S.E. of regression   5.149075
R-squared            	0.373506   		Adjusted R-squared   0.371560
F(1, 322)            		191.9714   		P-value(F)           1.46e-34
Log-likelihood      	-989.7097   		Akaike criterion     1983.419
Schwarz criterion   	 1990.981   		Hannan-Quinn         1986.438

						
               (0.975876)  (0.548629) 							
7. Interpret both the estimated intercept and estimated slope for the regression in part (6) above. 

· The intercept of 8.6833 means that when a wine has a score of zero it will be sold at a price of $8.68 for a standard 750ml bottle.
· The slope of 7.60146 tells us that for every one point increase in wine score would increase the price of the wine by $7.60 for a standard 750ml bottle.

8. Save the residuals from the regression you ran in part (6) above, and use it to confirm the algebraic fact that the expected value of the residuals = 0

Summary statistics, using the observations 1 - 324
for the variable 'uhat1' (324 valid observations)

  Mean                  	 1.6338e-015
  Median                    	-0.33128
  Minimum                  	-13.757
  Maximum                         26.311
  Standard deviation          5.1411
  C.V.                 		  3.1467e+015
  Skewness                   	  0.96142
  Ex. kurtosis                	  2.9612

9.Test the null hypothesis  against a two-sided alternative   at the 5% significance level.


5% Level of significance
Critical Value – 1.96

 	
· Since t-ratio is greater than the critical value we reject the null hypothesis that   
· We conclude that the estimated slope is significant.





10. Using the p-value approach, and considering the t result in item (9) above, test the same null and alternative hypothesis as in part (9).


5% Level of significance
Critical p-value = 0.05

· Since the p-value of 1.46e-0.34 < 0.05 we reject the null hypothesis that  
· We conclude that the estimated slope is significant

11. Construct a 95% confidence interval for the slope coefficient and interpret the result which you will get. Link your answer to parts (9) and (10) by examining whether or not the confidence interval includes zero. 

t(322, 0.025) = 1.967

      VARIABLE         COEFFICIENT      95% CONFIDENCE INTERVAL

           const               8.68833            6.76843      10.6082
           SCORE             7.60146            6.52211      8.68081

· The 95% confidence interval for the slop coefficient is [6.52211, 8.68081]
· The confidence interval does not contain zero as a possible value.
· The absence of a zero in the confidence interval tells us that the slop is significantly different.

12. A particular type of red wine has a score of 2. Predict the price of that wine using the estimated regression.






13. Does SCORE explain a large fraction of the variance in red wine prices? Explain.

· The SCORE does not explain a large fraction of the variance in red wine prices, the r² of 0.373506 tells us that only 37% of the variance in red wine price is explained by the quality of the wine as in the critique’s SCORE.
· This means that the other factors amount to approximately 63% of the variance in wine prices.

14. Use GRETL to generate an ANOVA table for the regression. What are the values of the Total Sum of Squares (TSS), Explained Sum of Squares (ESS), and Sum of Squared Residuals (SSR) from the ANOVA table? What is the relationship between the three sums of squares? 

Analysis of Variance:

                     	Sum of squares       		df  	  	  Mean square

  Regression                5089.73		      	  1 	   	      5089.73
  Residual                    8537.18      			322 	     	      26.513
  Total                          13626.9      			323  	       	      42.1886

  R^2 = 5089.73 / 13626.9 = 0.373506
  F(1, 322) = 5089.73 / 26.513 = 191.971 [p-value 1.46e-034]

· Total Sum of Squares = 13626.9
· Explained Sum of Squares = 5089.73
· Sum of Squared Residuals = 8537.18

· ESS + SSR = TSS
5089.73 + 8537.18 = 13626.9
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