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Abstract. In making investment decisions, rational investors use rules to determine whether projects 
or assets are worth undertaking, taking into account the time value of money and risk. Prevalent 
investment rules include NPV, IRR, payback/discounted payback, the profitability index (PI), and 
“equivalent annual” methods; among these, NPV & IRR are the benchmark most commonly 
recommended. In this article, the following questions will be discussed: What is the better investment 
rule for investing in the financial markets - NPV or IRR? And is there an integrated investment rule 
that can be applied to multiple scenarios? Several essential financial indicators are incorporated to 
form a holistic investment rule that can provide comprehensive metrics when making investment 
decisions. 
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1. The Advantages and Drawbacks of the NPV & IRR method 

The NPV approach discounts all expected incremental cash flows at a risk-appropriate opportunity 

cost of capital and subtracts the initial outlay [1]. When using the NPV method, forecasting the cash 

flows generated by project X over its economic life is the first step. Determine the appropriate 

discount rate (r) is the second step. 

NPV = ∑
CFt

(1 + r)t

T

t=0

 

According to the rules of the NPV approach, investors should accept projects with NPV > 0. When 

there are mutually exclusive options, the investors should pick the highest NPV. This formula 

accounts for cash flow timing patterns and size differences for each project, and provides an easy, 

unambiguous dollar value comparison of different investment options. This approach integrates 

neatly with WACC/APV [2] AND scenario analysis, so it's easy to embed in a full valuation workflow.  

Nevertheless, there are two major limitations of using the NPV approach solely. When applying this 

model, investors must choose (and defend) the discount rate, which can be hard when risk changes 

over time or capital structure shifts. Furthermore, the NPV approach does not consider hidden costs 

and project size, which indicates that investment decisions on projects with substantial hidden costs, 

including issuance fees and loan arrangement costs may not be accurate, and the project with high 

NPV maybe impractical because of the unaffordable project size. 

The IRR approach is the discount rate that makes a project's NPV equal to zero [3]. In practice, 

investors can compare the IRR of the investment project to the hurdle rate (the opportunity cost of 

capital) faced by the investors: accept if the IRR exceeds it.  

CF0 +
CF1

1 + IRR
+

CF2

(1 + IRR)2
+. . . . . . +

CFt

(1 + IRR)t
= 0 

IRR captures the time value of money and doesn't require specifying a discount rate to compute. This 

approach is straightforward as a communication metric among similar, equal-scale, equal-life projects. 

In fixed-income contexts, yield-to-maturity is just an IRR, so the concept maps to familiar practice. 
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On the other hand, the IRR approach can misrank mutually exclusive projects because it's a rate, not 

a value measure. Small, fast paybacks can show high IRRs while creating less dollar value than larger, 

lower-IRR projects. This approach also embeds the reinvestment issue, which the investors can't 

reinvest the cashflows generated by the project at the rate suggested by the IRR in practice [4]. 

Furthermore, with non-conventional cash flows (sign changes of the future cashflows), IRR can be 

multiple or non-existent, creating decision ambiguity. 

2. Incorporating other Investment Rules 

After the advantages and the drawbacks of each investment rule have been carefully considered, it's 

safe to conclude that NPV is the better investment rule. The NPV approach measures the actual dollar 

value that a project adds at present by discounting each cash flow at the firm's opportunity cost of 

capital (r), so NPV > 0 undoubtedly means that the project earns more than investors require and 

directly increases investors' wealth. By contrast, the investment decisions derived from the IRR 

approach solely has higher possibility to mislead investors considering its numerous disadvantages. 

Hence, it's better to use IRR as a supporting metric. it's a valuable tool for communicating a hurdle-

rate comparison and for projects that are independent, similar in scale and life, and have conventional 

cash flows. 

Considering the limitations of applying each investment rule solely when making investment 

decisions, an integrated investment rule is necessary. In reality, there are practical issues faced by 

investors, including capital constraints, unequal project lives, shifting leverage, reinvestment realities, 

and managerial flexibility under uncertainty. NPV is the best indicator for value creation. 

Nevertheless, the better investment rule is to keep NPV as the decision anchor and systematically 

layer in complementary indicators—MIRR, PI, EAA/EAC, APV, and the Scenario analysis—so the 

rule remains value-maximizing while answering the questions that pure NPV or pure IRR leave 

unresolved. 

3. The APV Method 

In the context of evaluating companies in practice, if the debt-to-equity ratio of the company is stable, 

the constant discount rate (WACC) applied by the investors won't be biased. Nevertheless, when 

leverage or tax shields change over time [5] (a more probable scenario in the real world), the APV 

approach (Adjusted Present Value) will be more accurate than the NPV approach.   

APV = Vunlevered + PV(tax shield) − PV(financing costs) 

Where: 

Vunlevered – the value of the project as if it were all-equity financed 

PV (tax shield) – the present value of the savings from the interest payment 

PV (financing costs) – the present value of the financing side effects, including the costs of financial 

distress and issue costs [2]. 

When using the APV method, investors have to value the project as if unlevered (discount at an 

unlevered cost of capital) and add the present value of financing side effects (tax shields) or other 

financing costs, including the loan arrangement costs and expected distress cost. This separation 

makes the discounting problem clearer and avoids smuggling financing assumptions into operating 

cash flows.  

4. The MIRR Method 

Next, investors can include the MIRR approach (Modified Internal Rate of Return) alongside NPV 

to produce a single, realistic performance rate. Mathematically, the calculation of the MIRR is 

expressed using the following equation [6]: 
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MIRR = √
FVCF

PVCF

n

− 1 

Where: 

FVCF – the future value of positive cash flows discounted at the reinvestment rate (required rate of 

the project) 

PVCF – the present value of negative cash flows discounted at the financing rate (the cost of debt for 

financing the project) 

n – the number of periods 

MIRR compounds interim inflows at the hurdle (reinvestment) rate and discounts outflows at the 

finance rate, guaranteeing one sensible rate even with non-conventional cash flows. That addresses 

IRR's biggest shortcoming, which is multiple results and the assumption that investors can reinvest 

at the IRR itself. In practice, MIRR becomes the clean “percentage” for stakeholders who benchmark 

to a hurdle, while leaving NPV to govern the choice. This is because the MIRR applies a more 

conservative (realistic) reinvestment assumption than IRR, which selects the required rate of the 

project as the reinvestment rate. 

5. The PI Method 

When capital is rationed (annual budget, debt headroom, or staffing bottlenecks), investors can 

augment NPV with the Profitability Index to help make investment decisions.  

PI =
PV of inflows

PV of outflows
= 1 +

NPV

PV of outflows
 

Where [7]: 

PI – the Profitability Index 

PV of inflows – the present value of cash inflows 

PV of outflows – the present value of cash outflows 

NPV – the net present value 

PI helps pinpoint the largest value per dollar invested project. When there are multiple investment 

projects, the method can rank projects to help choose a bundle that fits a budget and verify that the 

chosen projects can maximize total NPV. But PI should not replace NPV because PI can misrank 

different-sized projects for mutually exclusive projects.  

6. The EAA Method 

For unequal-life investment projects, investors can translate NPV into an Equivalent Annual Annuity 

(EAA) so horizons don't bias the ranking.  

EAA = NPV ∙
r

1 − (1 + r)−n 

Where [8]: 

EAA − equivalent annual annuity 

r − discount rate 

n − the number of periods of the project's economic life 

The EAA method converts an NPV over n years into a level annual amount using the same discount 

rate, enabling a direct comparison between a 5-year machine with lower cost today and a 10-year 
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machine with higher durability. This method measures the dollar value per year generated from the 

project. Without the EAA measure, the longer-lived project can appear artificially attractive simply 

because of its horizon. The EAA approach restores comparability while preserving NPV's economic 

logic [9]. The investors should choose the project with the higher EAA if other indicators of the 

project remain the same. 

7. The Scenario Analysis 

The Scenario Analysis can be incorporated into the NPV method, which can offer the investors 

insights about the downside, base, and upside scenarios of the investment outcome. The first step is 

the determination of which factors the scenarios will be built around. Considering the NPV method, 

the three main factors can be the discount rate, start-up costs, and cashflows of the investment project. 

The second component is determining the number of scenarios to analyse for each factor and the 

different values for each factor. While more scenarios may be more realistic than fewer, it becomes 

more difficult to collect information and differentiate between the scenarios in terms of asset cash 

flows. Finally, investors can determine the possibility for each distinct scenario and the expected NPV 

for this investment project. The investors can focus on downside scenarios, including the probability 

of NPV < 0, and the 5th-percentile NPV [10]. Embedding scenario analysis within the NPV 

framework converts a single-point estimate into a rigorously probabilistic assessment, elucidating 

downside probabilities, break-even thresholds, and tail losses. 

8. The Application of This Integrated Method 

Based on the analysis above, an integrated investing rule is proposed that preserves the concept of 

discounted cash flow valuation while addressing real-world constraints and uncertainty. The NPV 

method, implemented via WACC or the APV method, remains the decision anchor because it directly 

maps projects to value creation. Around this anchor, Modified IRR supplies a single, market-

consistent performance rate for communication without the multiple-root and reinvestment pitfalls of 

IRR. The Profitability Index guides portfolio assembly under budget constraints to maximize total 

NPV. The Equivalent Annual Annuity removes horizon bias when lives differ, enabling the 

normalized comparisons. Finally, embedding scenario analysis transforms point estimates into risk-

aware distributions, making downside probabilities explicit and actionable for investment decision-

makers.  

9. Conclusion 

This integrated investment rule can provide investors with a cohesive and holistic analysis framework 

that is robust to scale, timing, financing, and uncertainty, and therefore superior to any single metric 

applied in isolation. With this framework, investors can decide with NPV/APV to preserve a direct 

link to value creation, communicate with MIRR to express performance as a single market-consistent 

rate, allocate scarce capital with PI to assemble portfolios that maximize total NPV, normalize 

comparisons across unequal lives with EAA to remove horizon bias, and govern execution with 

probabilistic risk analysis. Nonetheless, the approach has some limitations. Firstly, it imposes a 

nontrivial analytic burden and substantial data requirements, which can strain organizational capacity 

and introduce estimation error. Secondly, compounding the assumptions for discount rates, financing 

trajectories, reinvestment policies, and scenario probabilities can amplify model risk and may yield a 

false sense of precision. Finally, the multi-metric analysis complicates communication with 

stakeholders who prefer a single headline figure, potentially diluting managerial consensus. 

Employed with methodological discipline and clear governance, however, the framework retains 

NPV's value-maximizing logic while addressing scale, timing, financing, and uncertainty; its 

superiority is contingent on the quality of inputs and the rigor of oversight. 
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