Decision Science
Q1. Apex Corp, a mid-sized tech company, is preparing its annual HR report. The company has 150 employees across various departments. The CEO wants to project the company as an equitable pay provider. While preparing the report, the HR team finds that five top executives earn significantly higher salaries (Rs.40–Rs.50 lakhs per annum), while the majority of employees earn between Rs.4–Rs.10 lakhs per annum. The HR team considers reporting the average (mean) salary, but it comes out to Rs.12.8 lakhs, which they feel could lead to negative perceptions among junior employees. Instead, they suggest reporting the median salary, which is Rs.8.2 lakhs, to better reflect typical earnings in the company.
As a management consultant, critically evaluate the HR team’s decision to use median salary over the mean in the annual report. Discuss the appropriateness of this choice in the context of skewed data, communication goals, and organizational transparency. Also, recommend whether median should be the only figure reported, and why.
Answer:
Introduction:
Apex Corp, a mid-sized tech firm with 150 employees, is in the process of finalizing its annual HR report. The CEO is focused on showcasing the company as a fair and equitable pay provider. However, while compiling salary data, the HR team finds a significant pay gap between top executives and the rest of the employees. Specifically, five top executives earn between Rs.40 to Rs.50 lakhs per annum, whereas most other employees fall within a Rs.4 to Rs.10 lakh range. When the HR team calculates the average (mean) salary, the figure comes out to Rs.12.8 lakhs, a number that doesn’t match the lived reality of the majority of staff and could potentially create dissatisfaction or resentment, especially among junior employees.
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Q2. A company wants to study the relationship between advertising spending (Rs. in lakhs) and monthly sales (Rs. in lakhs). The data for 6 months is as follows:
	Month
	Advertising (X)
	Sales (Y)

	1
	4
	40

	2
	6
	60

	3
	5
	50

	4
	8
	65

	5
	7
	62

	6
	9
	80



Calculate the Pearson correlation coefficient (r) between advertising and sales. Can the company conclude that increasing advertising always results in proportional sales growth? Justify.
Answer:
Introduction:
Understanding the relationship between business inputs and outcomes is vital for making informed strategic decisions. In marketing, one such critical relationship is between advertising expenditure and sales revenue. Advertising is generally perceived as a major driver of consumer awareness, brand recall, and ultimately, purchasing behavior. Hence, companies often want to evaluate whether an increase in advertising spend leads to a proportional increase in sales. Quantifying this relationship helps businesses optimize marketing budgets and predict future performance based on current investments.
Q3 (A) Calculate the standard deviation of the following series.
	Class Interval
	0–10
	10–20
	20–30
	30–40
	40–50
	50–60

	Frequency
	15
	17
	19
	27
	19
	12



Answer:
Introduction:
Understanding how data values deviate from the mean is critical in statistics, and the standard deviation is the most widely used measure for this purpose. It tells us how much the individual values in a dataset differ, on average, from the mean of the dataset. In grouped data, where data is presented in class intervals with frequencies, the standard deviation helps identify the spread of the dataset across intervals. It is especially useful in areas such as business, education, and social sciences to assess consistency, variation, and predictability of data.
Q3 (B) In a factory, there are three machines A, B, and C producing 30%, 45%, and 25% of the total output respectively. The percentage of defective items produced by these machines is 2%, 3%, and 4% respectively. If a randomly selected item from the total production is found to be defective, what is the probability that it was produced by machine B?
Use Bayes’ Theorem to find your answer.
Answer:
Introduction:
In manufacturing processes, identifying the source of defects is crucial for maintaining quality and efficiency. Suppose a factory uses three machines—A, B, and C—to produce its items. Each machine contributes a different percentage to the total output, and each has a different defect rate. When a defective item is discovered, determining the machine it most likely came from becomes an essential quality control task. Bayes’ Theorem is a powerful tool in probability that helps us update our beliefs based on new evidence.
