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ASSIGNMENT No. 1

Q. 1
a)
Define Normal distribution and its properties.

b)
A manufacturer of light bulbs finds that the lifespan of their bulbs is normally distributed with a mean of 1200 hours and a standard deviation of 100 hours. If a customer buys 5 bulbs, what is the probability that at least one of them will last less than 1050 hours?
(10+10)
Q. 2
a)
Describe at least three different probability sampling techniques, such as simple random sampling, stratified sampling, and cluster sampling. For each technique, explain how participants are selected and discuss a specific scenario where that method would be particularly appropriate and advantageous.


b) 
What are two broad categories of errors in data collected by sample surveys? What are the methods for reducing sampling errors?
(12+8)
Q. 3
a)
Differentiate between a point estimate and an interval estimate. What are the advantages and disadvantages of using an interval estimate compared to a point estimate? Explain the concept of the confidence level associated with an interval estimate.

b)
A researcher wants to estimate the average amount of time people spend exercising per week. They take a random sample of 100 adults and find the sample mean to be 4.5 hours with a population standard deviation of 1.2 hours. Calculate a 90% confidence interval for the true average amount of time spent exercising per week.
(10+10)
Q. 4
a)
Explain the difference between a Type I error (α) and a Type II error (β) in hypothesis testing. Discuss the factors that can influence the probability of each type of error and the relationship between them.


b)
A researcher believes that a new drug increases the average reaction time of individuals. To test this, a sample of 50 individuals is taken, and their reaction times after taking the drug are recorded. The average reaction time in the sample is 35 milliseconds with a standard deviation of 8 milliseconds. Conduct a hypothesis test at a 1% significance level to determine if there is enough evidence to support the researcher's claim. 
(8+12)
Q. 5
a)
Two different fertilisers are tested on the yield of corn (in bushels per acre). Farm 1 uses Fertiliser A on 50 acres and obtains an average yield of 85 bushels/acre with a standard deviation of 7 bushels/acre. Farm 2 uses Fertiliser B on 60 acres and obtains an average yield of 88 bushels/acre with a standard deviation of 9 bushels/acre. At a significance level of 0.05, is there a statistically significant difference in the average yields produced by the two fertilisers? Describe the procedure and perform the test.

b)
The heights of six randomly selected sailors are in inches: 62, 64, 67, 68, 70 and 71. Those of ten randomly selected soldiers are 62, 63, 65, 66, 69, 69 70, 71, 72, and 73. Discuss in light of these data that soldiers are on average taller than sailors. Assume that the heights are normally distributed. 
(10+10)
Total Marks: 100
Pass Marks: 40

ASSIGNMENT No. 2

Q. 1
a)
Describe the difference between correlation and regression. How do these statistical techniques differ in terms of their objectives, assumptions, and interpretation? 

b)
What is a scatter diagram? Describe its role in the theory of regression. (10+10)
Q. 2
a)
What does a positive correlation between two variables tell you? Give a simple, real-world example of two variables you would expect to have a positive correlation.


b)
For a dataset with 7 pairs of observations, the following sums were computed: ∑X=21, ∑Y=35, ∑X2=91, ∑Y2=185, ∑XY=105. Find both the regression line of Y on X and the regression line of X on Y. Estimate the value of Y when X=4 using the appropriate regression line. Estimate the value of X when Y=6 using the appropriate regression line.
(10+10)
Q. 3
a)
Define chi-square distribution. Explain the terms positive and negative attributes.

b)
Describe the properties of the least squares regression line.
(10+10)
Q. 4
a)
Define the coefficient of correlation and its properties.

b)
The following table shows the advertising expenditure (in thousands of dollars) and the sales revenue (in millions of dollars) for 6 companies: Advertising Expenditure (x): 10, 12, 15, 18, 20, 22 Sales Revenue (y): 5, 6, 7, 9, 10, 11 Estimate the linear regression equation to predict sales revenue based on advertising expenditure.
(10+10)
Q. 5
a)
 Examine the consistency of the following data for two attributes A and B: N=500, (A)=300, (B)=250, (AB)=100.


b)
In a study on the association between literacy and employment among 1000 individuals, the following frequencies were observed: Literate and Employed = 450, Literate and Unemployed = 50, Illiterate and Employed = 350 Illiterate and Unemployed = 150
(10+10)


Calculate the expected frequency for the class "Literate and Employed" assuming independence of the attributes. Based on the observed and expected frequencies, comment on the association between literacy and employment.
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