Quantitative Methods – I
Q.1: A telecommunications company is piloting a new internet service and surveys 250 randomly selected customers, finding that 162 express interest in subscribing. The marketing analyst is required to estimate, with 90% confidence, the proportion of the entire customer base likely to be interested in the new service. The analyst must apply the correct estimation approach for proportions and ensure the results are suitable for strategic decision-making. In this scenario, how should the marketing analyst apply the interval estimation formula for proportions to determine the confidence interval for the proportion of customers interested in a new service? Explain your reasoning and the steps involved.
Answer:
Introduction:
In business and marketing decision-making, understanding customer interest in a new product or service is crucial for planning successful launches and allocating resources effectively. When a telecommunications company pilots a new internet service, gathering reliable data about customer interest helps in predicting overall market acceptance. Surveying a sample of customers provides a snapshot of potential demand, but this sample proportion may differ from the true proportion across the entire customer base. To account for this uncertainty, analysts use interval estimation, which provides a range of values, known as a confidence interval, within which the true population proportion is likely to lie.
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Q.2 (A): A financial advisory firm tracks client satisfaction rates for three advisors. Initially, the firm uses prior probabilities based on the number of clients per advisor. After a client reports high satisfaction, the firm wants to update the probability that this client was served by each advisor using Bayes’ theorem. The management is debating whether this approach will yield actionable insights for performance evaluation and resource allocation. Assess the appropriateness of applying Bayes’ theorem to revise probabilities in a financial advisory firm where new information about client satisfaction becomes available. What factors should the firm consider to ensure the revised probabilities are meaningful and actionable? Critically justify your evaluation.
Answer:
Introduction:
In a financial advisory firm, understanding which advisor serves highly satisfied clients is crucial for evaluating performance and optimizing resource allocation. Bayes’ theorem provides a mathematical framework to update the probability of an event - in this case, a client being served by a specific advisor - based on new information, such as a report of high client satisfaction. By integrating prior probabilities (based on the number of clients per advisor) with observed outcomes (satisfaction levels), the firm can refine its understanding of advisor effectiveness. Proper application of this method ensures that decision-making is data-driven and grounded in statistical reasoning rather than assumptions.

Q.2 (B): A large financial institution is standardizing its risk analysis procedures. Some departments use Excel’s NORM.DIST and NORM.INV functions for normal distribution calculations, while others rely on the traditional z-table. Management is concerned about consistency, accuracy, and the ease of training new analysts. The institution must decide which method to adopt as the standard for all probability calculations. Assess the implications of using Excel’s NORM.DIST and NORM.INV functions versus the traditional z-table for probability calculations in a large financial institution. How should the institution weigh the trade-offs between computational efficiency, accuracy, and interpretability when standardizing probability analysis across departments?
Answer:
Introduction:
In large financial institutions, probability calculations are crucial for risk assessment, portfolio management, and forecasting. Different departments often use varied tools such as Excel functions (NORM.DIST, NORM.INV) or traditional z-tables to compute probabilities and critical values for the normal distribution. While z-tables offer a manual method for interpreting standard normal probabilities, Excel functions provide faster and more automated solutions. Standardizing one method across departments ensures consistency, improves accuracy, simplifies training, and reduces errors. The institution must carefully weigh factors like computational efficiency, ease of interpretation, and precision when selecting the standard approach for probability calculations.
