Quantitative Methods – I
Internal Assignment Applicable for Dec 2024 Examination
Q1. Explain the following concepts
Difference between point estimate and interval estimate.
Concept of confidence interval for any estimate (Mean / Proportion).
And solve the following question
A sample of 30 students' test scores is randomly selected from a large class. The sample has a mean score of 85 points and a standard deviation of 6 points. Calculate the 99% and 95% confidence intervals for the population mean.
Answer:
Introduction:
In statistical analysis, estimating the population parameters is crucial. Point estimates and interval estimates are two approaches to making such estimates. A confidence interval provides a range of values, while a point estimate gives a single value. This explanation discusses the differences between point and interval estimates and applies them to calculate confidence intervals for the mean.
Concept:
A point estimate is a single value used to approximate a population parameter, such as the sample mean or sample proportion. For instance, the sample mean of 85 points is a point estimate of the population mean. An interval estimate provides a range within which the population parameter is likely to lie, with a certain level of confidence. This is known as a confidence interval. A confidence interval for a population mean is calculated using the formula:

Where:
·  is the sample mean
·  is the Z-value for the desired confidence level
·  is the sample standard deviation
·  is the sample size
Conclusion:
The point estimate provides a single value, while the confidence interval gives a range of possible values for the population parameter. By calculating the 99% and 95% confidence intervals for the sample mean of test scores, we gain a better understanding of the population mean, accounting for variability and sample size. This approach enhances the accuracy of our estimates.
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Q2 (A) The monthly rent paid by a group of 15,000 tenants in a city is found to be normally distributed with a mean of 12,000 and a standard deviation of 1,500. Answer the following questions:
a) What is the probability that a tenant selected at random pays more than 10,500 in rent?
b) What is the probability that a tenant selected at random pays more than 14,700 in rent?
Answer:
Introduction:
The monthly rent paid by 15,000 tenants in a city follows a normal distribution with a mean of ₹12,000 and a standard deviation of ₹1,500. This problem asks to calculate probabilities related to tenants paying specific rent amounts.
Concept:
For a normally distributed variable, the probability of a value falling above or below a certain threshold can be calculated using the Z-score formula:

Where:
·  is the value (rent),
·  is the mean (₹12,000),
·  is the standard deviation (₹1,500).
Using the Z-score, we then use standard normal distribution tables (or a calculator) to find the corresponding probabilities. The Z-score represents how many standard deviations a given value is from the mean.
Conclusion:
By calculating the Z-scores for rent values of ₹10,500 and ₹14,700, we can find the probabilities of a tenant paying more than these amounts. This allows us to assess the likelihood of higher rent payments among tenants.
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Q2 (B) A pharmaceutical company claims that its new drug reduces the average recovery time from the flu to less than 7 days. Historically, the average recovery time for the flu without the drug is 7 days. To test this claim, the company conducted a study with 50 patients who took the new drug. The sample mean recovery time was 6.5 days with a population standard deviation of 2 days. Can we accept the company's claim at the 5% level of significance?
Answer:
Introduction:
A pharmaceutical company claims that its new drug reduces the average recovery time from the flu to less than 7 days. A study with 50 patients was conducted to test this claim, and the results need statistical analysis at a 5% significance level.
Concept:
To test the company's claim, a one-sample hypothesis test can be performed. The null hypothesis (H₀) is that the population mean recovery time is 7 days (μ = 7). The alternative hypothesis (H₁) is that the mean recovery time is less than 7 days (μ < 7). The test statistic for a z-test is calculated as:

Where  = 6.5, μ = 7, σ = 2, and n = 50. The critical value for a one-tailed test at the 5% significance level is -1.645.
Conclusion:
The calculated z-value is -1.77, which is less than the critical value of -1.645. Therefore, we reject the null hypothesis and accept the company's claim that the new drug reduces the average recovery time to less than 7 days.
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