
1. Mr.Robert Vice president (VP) for research and development of a Boston Chemical and 

Fiber manufacturing company believes that the firm's annual profits and the amount 

spent on R&D is interrelated. The new chief executive officer (CEO) does not agree and 

has asked for evidence.  Here are the data for last 10 years: 

 

 

 

 

 

a. Calculate the correlation coefficient between R& D Annual profit and interpret it.  

b. Develop an best estimated linear regression equation with R&D expenditure as 

independent variable. Also interpret meaning of slope of this problem.  

c. How much variation in annual profit is explained by the R&D expenditure? 

 

2. Omprakash Sharma, owner of the Kathmandu Precast Company, has hired you as a part-

time analyst. He was extremely pleased when you uncovered a positive relationship 

between the number of building permits issued and the amount of work available to his 

company. Now he wonders if it's possible to use knowledge of interest rates on first 

mortgages to predict the number of building permits that will be issued each month. 

You collect a sample of data covering nine months. 

 

Month   Building permits (Y)    Interest rate (X) 

1  786   10.2% 

2  494   12.6 

3  289   13.5 

4  892   9.7 

5  343   10.8 

6  888   9.5 

7  509   10.9 

8  987   9.2 

9  187   14.2 

a. Calculate the correlation coefficient between building permits and interest rate 

and test its significance at 1%. 

b. Estimate the best fitting regression line and compute residual for month 9.  

c. Compute the coefficient of determination and interpret its meaning. 

d. Predict building permits when the interest rate increases by 9.7%. 

 

Year R&D Expenditure 

(Million $) 

Annual Profit 

(Million$) 

1992 8 44 

1993 7 40 

1994 10 50 

1995 8 41 

1996 9 42 

1997 7 38 



3. Advertising is often touted as the key to success. In seeking to determine just how 

influential advertising is, the management of a recently set up retail chain has collected 

data over the previous 15 weeks on sales revenue and advertising expenditures from its 

chain stores, with the results shown in the following table. 

Adv exp 

($000s) x    
3 5 7 6 6.5 8 3.5 4 4.5 6.5 7 7.5 7.5 8.5 7 

sales($000s) y 50 250 700 450 600 1000 75 150 200 550 750 800 900 1100 600 

 

      6070625275.59825.5778781755.91 yxxyyx  

a. Calculate the correlation coefficient between advertising expenditures and sales. 

b. Estimate the best fitting regression line. 

c. Interpret the meaning of slope and y-intercept in this problem. 

d. Compute the coefficient of determination and interpret its meaning 

e. Predict Sales when Advertising expenditures = $ 9000. 

f. Compute the coefficient of determination and interpret its meaning. 

g. Compute the standard error of the estimate and interpret its meaning. 

 

4. Management of a soft-drink bottling company wants to develop a method for allocating 

delivery costs to customers. Although one cost clearly relates to travel time within a 

particular route, another variable cost reflects the time required to unload the cases of 

soft drink at the delivery point. A sample of 10 deliveries within a territory was selected. 

The delivery times and the number of cases delivered were recorded as follows: 

Customer 1 2 3 4 5 6 7 8 9 10 

Number of Cases 52 64 95 116 143 161 184 218 254 267 

Delivery time (minutes) 32.1 34.8 37.8 38.5 44.2 43.0 49.4 56.8 61.2 58.2 

X= Number of cases      Y= Delivery times (minutes) 

1554 X   2928362X   456Y   21754.462Y   77753.2XY
 

a. Find the correlation coefficient between delivery times and the number of cases 

delivered. 

b. Develop a regression model to predict delivery time, based on the number of cases 

delivered. 

c. Interpret the meaning of slope in this problem. 

d. Predict the delivery time for 150 cases of soft drink. 

e. Compute the standard error of the estimate and interpret its meaning. 

f. Determine the coefficient of determination and explain its meaning in this problem 

g. Compute residual for customer 7. 

 



 

5. During the fall harvest season, pumpkins are sold in large quantities at farm stands. 

Often, instead of weighing the pumpkins prior to sale, the farm stand operator will just 

place the pumpkin in the appropriate circular cutout on the counter. When asked why 

this was done, one farmer replied, I can tell the weight of the pumpkin from its 

circumference. To determine whether this was really true, a sample of 10 pumpkins 

were measured for circumference and weighed, with the following results, 

SN Circumference (cm)   Weight (Grams)  

1 50 1200 

2 55 2000 

3 54 1500 

4 52 1700 

5 37 500 

6 52 1000 

7 53 1500 

8 47 1400 

9 51 1500 

10 63 2500 

a. Assuming a linear relationship, use the least-squares method to compute the regression 

coefficients b0 and b1. Interpret the meaning of slope and y-intercept in this problem. 

b. Compute the coefficient of determination and interpret its meaning. 

c. Predict the mean weight for a pumpkin that is 60 centimeters in circumference. 

d. Compute the standard error of the estimate and interpret its meaning. 

 

 

 

 


