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Question 1
Explain the differences between descriptive and inferential statistics and give an example of each. 											
(10 marks)
Question 2
A researcher wanted to investigate whether there was a difference in students’ performance following a teaching intervention. The marks for a group of students before (pre) and after (post) attending a teaching programme were recorded. A paired t-test was used to evaluate whether the measured differences can be attributed to the teaching programme. The results are shown in the following tables.

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Mark after
	20.45
	20
	4.058
	.907

	
	Mark before
	18.40
	20
	3.152
	.705



	
	Paired Samples Test
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error
Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Mark after – Mark before
	2.050
	2.837
	.634
	.722
	3.378
	3.23`
	19
	.004



a) Explain why the paired samples t-test was used here.

b) How many subjects were involved in this study?

c) State the null and alternative hypotheses for the test.

d) [bookmark: _Hlk512716640]Can the researcher conclude that the teaching programme is effective in improving students’ performance? Explain why, quoting your evidence.
(15 marks)


Question 3
A study was performed to investigate the relationships between children’s height, weight and head circumference. The table below shows the correlation matrix for the variables in the study. 
Correlations
	
	
	Height
	Weight
	Head circumference 

	Height 
 
	Pearson correlation

Sig. (2 tail)

N
	1




200
	.631**


.000

200
	.375**


.000

200

	Weight
 
 
	Pearson correlation

Sig. (2 tail)

N
	.631**


.000

200
	1




200
	.448**
 

.000

200

	Head circumference
	Pearson correlation

Sig. (2 tail)

N
	.375**


.000

200
	.448**


.000

200
	1




200


**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
a) What is the Pearson correlation between height and head circumference? What does this correlation value suggest?

b) What is the Pearson correlation between height and weight? What does this correlation value suggest?

c) State the null hypothesis for the relationship in part a). Is this null hypothesis rejected or supported? Explain your answer.
d) Is the association between height and head circumference significant?

(10 marks)

Question 4
A business statistics professor would like to develop a regression model to predict the final class scores for students based on their current GPAs, the number of hours they studied for the class and the number of times they were absent during the semester. The results are shown in the following tables. 

	[bookmark: _Hlk512627267]Model Summary

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

	1
	.699a
	.489
	.479
	7.14817

	a. Predictors: (Constant), GPA, number of time absent, hours spent

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	9543.721
	3
	2385.930
	46.695
	.000b

	
	Residual
	9963.779
	195
	51.096
	
	

	
	Total
	19507.500
	199
	
	
	

	a. Dependent Variable: class scores

	b. Predictors: (Constant), GPA, number of time absent, hours spent
Coefficientsa
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1	(Constant)
	12.325
	3.194
	
	3.859
	.000

	            GPA
	.389
	.074
	.368
	5.252
	.000

	             Number of time absent
	-2.010
	1.023
	-.101
	-1.965
	.051

	             Hours spent
	.335
	.073
	.347
	4.607
	.000

	a. Dependent Variable: class scores







a) What does the F-statistic in the table tell you?

b) How much variation of the dependent variable can be explained by the predictors?
  
c) Conduct the hypothesis test to see if individual coefficients are significantly different from zero at the 5% level. 

d) Interpret the standardised coefficients in the model, quoting evidence from the table.

e) Construct a regression model using only the significant variables found in part c and predict the class score for a student who studied 3.5 hours for the class, missed three classes during the semester and has a current GPA of 3.3. 
(15 marks)


Answers
Question 1
Explain the differences between descriptive and inferential statistics and give an example of each.
· Descriptive statistics uses numerical information to summarize, simplify, and present masses of data. The purpose is to facilitate data presentation and interpretation. 
· The most common types of descriptive statistics are the measures of central tendency (mean, median, and mode) which describe the central portion of frequency distribution for a data set.
· Inferential statistics makes inferences about populations using data drawn from the population. The information tells us how much confidence we have when we generalize from a sample to a population. 
· T-test, for example, helps us decide whether the means (averages) of two separate groups of data significantly differ from one another.
(10 marks)
Question 2
A researcher wanted to investigate whether there was a difference in students’ performance following a teaching intervention. The marks for a group of students before (pre) and after (post) attending a teaching programme were recorded. A paired t-test was used to evaluate whether the measured differences can be attributed to the teaching programme. The results are shown in the following tables.

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Mark after
	20.45
	20
	4.058
	.907

	
	Mark before
	18.40
	20
	3.152
	.705



	
	Paired Samples Test
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error
Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Mark after – Mark before
	2.050
	2.837
	.634
	.722
	3.378
	3.23`
	19
	.004



a) Explain why the paired samples t-test was used here.
A paired T-test was used because the variables were numerical and they were taken from the same individual.

b) How many subjects were involved in this study?
20 students

c) State the null and alternative hypotheses for the test.
[bookmark: _Hlk512711563]H0: µbefore - µafter=0, 	or µbefore - µafter = 0
H1: µbefore - µafter ≠ 0 	or µbefore - µafter ≠ 0

Null hypothesis: The average marks before and after the teaching programme were the same.
Alternative hypothesis: The average marks before and after the teaching programme were not the same.

d) Can the researcher conclude that the teaching programme is effective in improving students’ performance? Explain why, quoting your evidence.
Since the p-value is 0.004 which is less than 0.05, we would reject the null hypothesis and conclude that there is statistical evidence that the average marks were not the same.
 (15 marks)
Question 3
A study was performed to investigate the relationships between children’s height, weight and head circumference. The table below shows the correlation matrix for the variables in the study. 
Correlations
	
	
	Height
	Weight
	Head circumference 

	Height 
 
	Pearson correlation

Sig. (2 tail)

N
	1




200
	.631**


.000

200
	.375**


.000

200

	Weight
 
 
	Pearson correlation

Sig. (2 tail)

N
	.631**


.000

200
	1




200
	.448**
 

.000

200

	Head circumference
	Pearson correlation

Sig. (2 tail)

N
	.375**


.000

200
	.448**


.000

200
	1




200


**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
a) What is the Pearson correlation between height and head circumference? What does this correlation value suggest?
· The correlation coefficient is .375.
· The correlation coefficient of 0.3575 suggests that there is a moderate positive relationship between children’s height and head circumference. Taller children tend to have bigger heads but the relationship is not strong (r = .375).

b) What is the Pearson correlation between height and weight? What does this correlation value suggest?
· The correlation coefficient between children’s height and weight is .631.
· The direction of the relationship is positive (i.e., children’s height and weight are positively correlated), meaning that taller children tend to be heavier than shorter children
· The strength of the relationship is substantial (r = .631)

c) State the null hypothesis for the relationship in part a). Is this null hypothesis rejected or supported? Explain your answer.
H0: ρ = 0, 
H1: ρ ≠ 0

Null hypothesis: Children’s height and head circumference are not related.
Alternative hypothesis: Children’s height and head circumference are related.
Since the p-value is 0.000 which is less than 0.05, we would reject the null hypothesis and conclude that there is statistical evidence that children’s height and head circumference are related.

d) Is the association between height and head circumference weight significant?
Since the p-value is 0.000 which is less than 0.05, we would reject the null hypothesis and conclude that there is statistical evidence that children’s height and wight are related.
(10 marks)

Question 4
A business statistics professor would like to develop a regression model to predict the final class scores for students based on their current GPAs, the number of hours they studied for the class and the number of times they were absent during the semester. The results are shown in the following tables. 
	Model Summary

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

	1
	.699a
	.489
	.479
	7.14817

	a. Predictors: (Constant), GPA, number of time absent, hours spent

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	9543.721
	3
	3181.2402385.930
	62.57846.695
	.000b

	
	Residual
	9963.779
	1965
	50.83651.096
	
	

	
	Total
	19507.500
	199
	
	
	

	a. Dependent Variable: class scores

	b. Predictors: (Constant), GPA, number of time absent, hours spent
Coefficientsa
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1	(Constant)
	12.325
	3.194
	
	3.859
	.000

	            GPA
	.389
	.074
	.368
	5.252
	.000

	             Number of time absent
	-2.010
	1.023
	-.101
	-1.965
	.051

	             Hours spent
	.335
	.073
	.347
	4.607
	.000

	b. Dependent Variable: class scores







a) What does the F-statistic in the table tell you?
H0: β1 = β2 = β3 = 0
Ha: β1 ≠ β2 ≠ β3 ≠ 0
The F-test determines whether the coefficients of the predictors (GPA, number of times absent and revision hours) are zeros.  If they are all zeros then none of the predictors influence the dependent variable, making the regression analysis worthless.  As p < 0.05, we can conclude that at least one of the predictors influences the dependent variable.

b) How much variation of the dependent variable can be explained by the predictors?
Here we see that the R Square value is 0.489.  This tells us that 48.9 % of the variation in class scores is determined by changes in GPA, number of times absent and revision hours.

c) Conduct the hypothesis test to see if individual coefficients are significantly different from zero at the 5% level. 
[bookmark: _Hlk36825421]H0: β1 = 0	Ha: β1 ≠ 0
H0: β2 = 0	Ha: β2 ≠ 0
H0: β3 = 0	Ha: β3 ≠ 0
The results indicate that GPA and revision hours are significant predictors of class scores (p < 0.05). The number of times absent is not significant (p > 0.05).

d) Interpret the standardised coefficients in the model, quoting evidence from the table.
The standardized coefficients indicate that GPA (β1 = .368) is the most important factor determining class scores and revision hours (β34 = .347) is the next most important. The number of times absent does not have any impact of class scores.

e) Construct a regression model using only the significant variables found in part c and predict the class score for a student who studied 3.5 hours for the class, missed three classes during the semester and has a current GPA of 3.3. 
The unstandardized coefficients are the coefficients of the estimated regression model. Thus, the regression model is given by:

Class scores = 12.325 + (.389) Xgpa + (.335) Xrevision hrs

The predicted class score for a student who studied 3.5 hours, missed three classes and has a current GPA of 3.3 will be

Class scores = 12.325 + (.389) 3.3 + (.335) 3.5 = 14.78
(15 marks)



2

