1. Excel Model Extension (Formulas for PI and IRR)
Add these two rows to your summary table in Excel.
Note: For these formulas to work perfectly, ensure your Initial Investment in Column B is entered as a negative number (e.g., -50) and the cash inflows in Columns C to G are positive.
For Project A (Assuming data is in Row 1):
Profitability Index (PI): =NPV($B$10, C1:G1) / ABS(B1)
Internal Rate of Return (IRR): =IRR(B1:G1)
For Project B (Assuming data is in Row 2):
Profitability Index (PI): =NPV($B$10, C2:G2) / ABS(B2)
Internal Rate of Return (IRR): =IRR(B2:G2)
For Project C (Assuming data is in Row 3):
Profitability Index (PI): =NPV($B$10, C3:G3) / ABS(B3)
Internal Rate of Return (IRR): =IRR(B3:G3)


2. Detailed Calculations for PI and IRR
Project A
Profitability Index (PI):
Formula: Present Value of Future Cash Flows ÷ Initial Investment
Calculation: £43.45m ÷ £50m = 0.87
Internal Rate of Return (IRR):
The discount rate that makes NPV = 0.
Using Excel's =IRR() function on the cash flows (-50, 10, 12, 14, 10, 8), the result is 2.72%.
Project B
Profitability Index (PI):
Calculation: £43.92m ÷ £50m = 0.88
Internal Rate of Return (IRR):
Using Excel's =IRR() function on the cash flows (-50, 11, 11, 11, 11, 11), the result is 3.27%.
Project C
Profitability Index (PI):
Calculation: £50.86m ÷ £50m = 1.02
Internal Rate of Return (IRR):
Using Excel's =IRR() function on the cash flows (-50, 5, 10, 20, 25, 5), the result is 8.59%
3. Final Summary Table (All Metrics)
	Metric
	Project A
	Project B
	Project C
	Accept/Reject Rule

	PBP
	4.50 yrs
	4.55 yrs
	3.60 yrs
	Shorter is better

	ARR
	3.20%
	4.00%
	12.00%
	Higher is better

	NPV (@8%)
	-£6.55m
	-£6.08m
	+£0.86m
	Must be > 0

	PI
	0.87
	0.88
	1.02
	Must be > 1.0

	IRR
	2.72%
	3.27%
	8.59%
	Must be > 8% (Cost of Capital)




4. Judgement: Which project is recommended?
Project C is unequivocally the only recommended project.
Financial Justification: It is the only project that meets all the acceptance criteria. It has a positive NPV (+£0.86m), a PI greater than 1 (1.02), and an IRR (8.59%) that exceeds the company's cost of capital (8%).
Why reject A and B? Projects A and B fail every single discounted cash flow test. Their IRRs (2.72% and 3.27%) are drastically below the 8% hurdle rate, meaning they would destroy shareholder value. Their PIs are below 1, and their NPVs are negative.

5. Capital Rationing Analysis (Maximum £100m Investment)
The company has a strict capital budget of £100m. Since each project costs £50m, the company can theoretically afford to pick two projects. However, we must evaluate the combinations to maximize shareholder value.
Approach 1: Based on NPV (The Correct Method for Capital Rationing)
Let's look at the possible combinations and their Total NPVs:
Project A + Project B (£100m): Total NPV = -6.55 + -6.08 = -£12.63m
Project A + Project C (£100m): Total NPV = -6.55 + 0.86 = -£5.69m
Project B + Project C (£100m): Total NPV = -6.08 + 0.86 = -£5.22m
Project C Only (£50m): Total NPV = +£0.86m (The remaining £50m is left uninvested or placed in short-term securities yielding the 8% cost of capital, which adds £0 to the NPV).
NPV Conclusion: The best combination is to accept only Project C. Forcing the company to spend the remaining £50m on Project A or B would result in a negative total NPV, destroying value.
Approach 2: Based on IRR Ranking
If a manager incorrectly used IRR to rank and select projects under capital rationing, they would rank them by highest IRR:
Project C: 8.59% (Accept, as 8.59% > 8% cost of capital)
Project B: 3.27% (Reject, as 3.27% < 8% cost of capital)
Project A: 2.72% (Reject, as 2.72% < 8% cost of capital)
IRR Conclusion: Even when using IRR, the correct decision is to accept only Project C and reject A and B, because their returns do not cover the 8% cost of financing.
