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SCHOOL OF BUSINESS AND ECONOMICS
DEPARTMENT OF ECONOMICS
        FINAL EXAM:  JUNE SEMESTER 2018
CODE: MAT610X				  UNIT:  QUANTITATIVE TECHNIQUES
INSTRUCTIONS:                                                                                               TIME:3 HOURS
Answer Question One and any other Two questions.
All questions carry equal marks

Question One
(a)	A sales analyst is interested in comparing the sales performance of trained and untrained salespersons in selling textile products. The analyst took independent random samples of the weekly sales for the two groups in their last five years of sales and computed the following quantities:
                                                     n1                                      n1                                            
            	  n1  = 32;                                  ΣX1i   = 800;                      Σ (X1i - 25) 2 = 62           
     i=1                                    i=1

  				    n2                                                   n2                                                  
  n2 = 36;                         ΣX2i = 720;                      Σ (X2i - 20) 2 = 105
    i=1                                   i=1                                                                                           
where n1 and n2 are the sample sizes for trained and untrained salespersons; X1i  and X2i  are the sales for the ith week of the trained and untrained salespersons respectively. Construct 99% confidence interval estimate of the difference between the two means and interpret your results.								                          (8 marks)

(b)	A perfectly competitive firm sells its products at Kshs 60 per unit. If it faces a cost function specified as:
C = 30 + 2.5 Q2
Determine:
(i)	Average Cost, Marginal Cost and Marginal Revenue		      (3 marks)
(ii)	The level of output the firm should produce in order to maximize profits and consequent profit level.						      (5 marks)
	
(c)	The revenue of a company is related to advertising (a) and quantity sold (q) according to the following function:
			R = q2 + 3qa + a2
 	The budget constraint on advertising and production is given by 

			q + a = 100

		
Required:

(i)	Determine the values of a and q that will maximize the revenue subject to the given budget constraint.						            (5 marks)
(ii)	Obtain the value of lagrangian multiplier and offer an interpretation for the same. 										(4 marks)

Question Two
(a)	A cost accountant has derived the total cost (Kshs 000) against output (000) of standard size boxes from a factory over a period of ten weeks, yielding the following data.
	Output
	20
	2
	4
	23
	18
	14
	10
	8
	13
	8

	Cost
	60
	25
	26
	66
	49
	48
	35
	18
	40
	33



Required:
	(i)	Using regression analysis, derive a linear cost function		(5 marks)
	(ii)	Calculate the Product Moment Correlation Coefficient		(5 marks)
	(iii)	What percentage of variation in cost is explained by change in output?
											(5 marks)
	(iv)	Calculate Spearman Rank Correlation Coefficient			(5 marks)
(b)	An auditor with Mapeni and Mapeni found that the billing errors that occurred on a random sample of invoices were $32, -$45, $66, $2, -$8, -$51, $12, and $18.  Positive errors indicate that the customer was billed too much, and negative errors indicate that the customer was billed too little.  Find the 95% confidence interval estimate for the mean billing assuming billing errors are normally distributed.		                                       (5 marks)
Question Three
(a)	Milk prices were sampled in four sections of a region.  Summary data are given in the table below. The sum of the squares of all the prices in all the samples was 29.46092.   Perform an ANOVA test at the α = 0.01 level to determine if mean prices for the sections are equal.
	Section
	Number of Prices in Sample
	Sum of Sample Prices(Dollars

	1
	7
	7.14

	2
	9
	9.27

	3
	6
	5.94

	4
	7
	6.86


											        (10 marks)
(b)	Officials in city 1, citing the fact that city 2 has been granted unemployment aid, claim that their city should also receive aid because it has a higher proportion of unemployment than city 2. Random samples of 4950 workers in city 1 and 5625 in city 2 have been obtained.
(i) Perform a hypothesis test at the 2 percent level if in the samples the numbers of unemployed are 396 for city 1 and 387 for city 2. 			(8 marks)
           (ii)	What is implied by the test result?  					(2 marks)
(c)	The results of a particular examination are given below in summary form:

	Passed with distinction		15%
	Passed					60%
	Failed					25%

It is known that a candidate gets plucked/fails if he obtains less than 41 marks (out of 
100) while he must obtain at least 81 marks in order to pass with distinction. Determine the mean and standard deviation of the distribution of marks assuming this to be normal.
                                                                                                                                     (5 Marks)
Question Four
(a)	In a recent by-election, sample data was collected with a view to finding out whether preference for the female candidate, Fatuma, was independent of the sex of voters or not. Random sample data were as shown below:
						
	Preferred candidate
	       Sex of voters
Male                Female

	Fatuma
Others
	134                    106
166                      94



Perform the test at 5% level.							(7 marks)

(b)	A psychologist interviewed a random sample of professional football players who frequently carry the ball on running plays. Each player was classified as either an introvert (type A) or an extrovert (type B). Then average metres per carry were calculated for each player and ranked in ascending order of size. Ranks and personality types were then summarized as shown in the table below.

	Rank 
	Type 
	Rank 
	Type 
	Rank 
	Type 
	Rank 
	Type 
	Rank 
	Type 

	1
	A
	6
	B
	11
	A
	16
	B
	21
	A

	2
	B
	7
	A
	12
	B
	17
	B
	22
	B

	3
	B
	8
	A
	13
	A
	18
	A
	23
	B

	4
	A
	9
	B
	14
	B
	19
	B
	24
	B

	5
	A
	10
	A
	15
	B
	20
	B
	25
	B



Perform a Mann-Whitney test at the  = 0.05 level to determine if mean metres per carry for type A is less than mean metres per carry for type B.  What do you conclude from the test result? Justify your answer?  						                 (8 marks)

(c)	Amina Mzuri, internal auditor of Maendeleo Ltd, has been checking random samples of 10 invoices to establish whether they have been correctly recorded in company records. She found that the number of incorrectly recorded invoices in a sample was usually 0 and never was more than 6 as shown in the table below.
		Number of incorrectly 
		Recorded invoices in a sample
		of 10 invoices					Number of samples 

			0						39
			1						21
			2						  9
			3						  6
			4						  3
			5						  1
			6						  1
			7 or more					  0
									80
Amina wants to establish whether the number of incorrectly recorded invoices would fit binomial distribution. Perform a binomial goodness-of-fit test at the 5% level.												(10 marks)
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