CHAPTER 4

Forecasting & Scenario Analysis
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Ml Level: Intermediate—Advanced

Learning Objectives

e Master top-down, bottom-up, and growth-rate approaches to revenue forecasting

e C(lassify costs as fixed or variable and forecast operating expenses using margin-
based methods

e Build base, bull, and bear scenarios with probability weighting to compute expected
values

e Perform one-way and two-way sensitivity analysis to identify key value drivers

e Forecast working capital needs using DSO, DIO, and DPO and link changes to free
cash flow

e Understand Monte Carlo concepts and how can generate distribution-based

scenario sets



DARE Framework Integration: Forecasting prompts benefit enormously from the DARE
structure. The Define step specifies the company, industry, and historical baseline. The Analyze
step directs Claude to examine growth drivers, cost behavior, and macro assumptions. The
Request step determines whether output is a table, JSON matrix, or narrative memo. The

Evaluate step cross-checks projections against historical trends and industry benchmarks.
4.1 Revenue Forecasting Methodologies

Revenue is the single most important line item in any financial model. It drives cost of
goods sold, operating expenses, capital expenditure requirements, and working capital
needs. An error in the revenue forecast cascades through every subsequent calculation.
For this reason, analysts must understand multiple forecasting approaches and select the

one best suited to the business, the data available, and the purpose of the model.

There are three primary methodologies for forecasting revenue: top-down, bottom-up,
and growth-rate approaches. Each has distinct strengths, data requirements, and
appropriate use cases. In practice, experienced analysts often use two methods in parallel
as a cross-check.

Reference: Koller, T., Goedhart, M., & Wessels, D. (2020). Valuation: Measuring and Managing the Value of

Companies, 7th ed. McKinsey & Company / Wiley.
Top-Down Approach (TAM - SAM - SOM)

The top-down approach begins with the total addressable market (TAM) and narrows it
down to the company’s expected share. This method is particularly useful for companies
in large, well-defined markets where industry research provides reliable market size

estimates.

TAM (Total Addressable Market): The total global or regional market opportunity for a product
or service, assuming no competitive or practical constraints. SAM (Serviceable Addressable
Market): The portion of TAM that the company can realistically target given its geographic reach,
product scope, and distribution capabilities. SOM (Serviceable Obtainable Market): The realistic
share the company can capture based on its competitive position, brand strength, and go-to-

market strategy.

Revenue (Top-Down) = TAM x SAM% X Market Share%



Bottom-Up Approach

The bottom-up approach builds the revenue forecast from operational drivers. It is the

most granular and often the most defensible method because it links revenue directly to

observable business metrics. The specific drivers depend on the business model.

Retail: Number of stores X Revenue per store

SaaS: Subscribers x Average revenue per user (ARPU)

Manufacturing: Units produced x Average selling price (ASP)

Real estate: Leasable area (sqm) x Occupancy rate X Rent per sqm

Hospitality: Available rooms x Occupancy rate X Average daily rate (ADR)

Growth Rate Approaches

Growth-rate methods project future revenue by applying a growth rate to the most recent

historical revenue figure. The simplest version uses a constant growth rate, while more

sophisticated approaches use regression analysis to identify trends.

CAGR Extrapolation: Revenue; = Revenueo X (1 + CAGR)"t

Where CAGR = (Revenue, / Revenueo)*(1/t) — 1, calculated from historical data. Regression-

based forecasting uses least-squares regression on historical revenue data to estimate a trend line.

This is more robust when growth rates are not constant.

Comparison of Revenue Forecasting Approaches

Approach Data Required Best For Limitations
Top-Down Market research New markets, early- Market share
(TAM — SOM) reports, industry data, stage companies, high- | assumptions are
competitor analysis level strategic planning | subjective; top-line
estimates can be overly
optimistic
Bottom-Up Operational data: units | Established businesses | Requires granular data;

(Unit x Price)

sold, store count,

subscribers, pricing

with clear unit

economics, operational

may miss macro trends

affecting the entire




due diligence

market

Growth Rate
(CAGR / Regression)

3-S5 years of historical

revenue data

Stable, mature
businesses with
predictable growth

trajectories

Assumes past growth
continues; dangerous
for cyclical or disrupted

industries

O Chat — Bottom-Up Revenue Forecast

I am building a bottom-up revenue forecast for a retail

following data:

- Current store count: 45 stores

- Planned new store openings: 5 per year for Years 1-3,

for Years 4-5

- Average revenue per store (Year 0): $2.8M

- Same-store sales growth: 3% per year

company with the

then 3 per year

- New stores ramp to 80% of mature store revenue in Year 1, 100% in Year

2

Build a 5-year revenue forecast table showing:

1. Beginning store count, new stores, ending store count

vi b wWN

Total revenue per year

. Year-over-year growth rate

. Mature store revenue (same-store growth applied)

. New store revenue (with ramp-up factor)

Expected Output: A structured table with 5 years of projections showing store count build-up, separate

mature and new store revenue calculations, total revenue, and implied growth rates.

Refinement: Ask Claude to add a sensitivity showing total Year 5 revenue if same-store sales growth

ranges from 1% to 5%.




4.2 Expense Forecasting

Once revenue is forecasted, the next critical step is projecting operating expenses. The
accuracy of an expense forecast depends on understanding cost behavior—how each cost

category responds to changes in revenue, volume, or other operational drivers.

Fixed vs. Variable Cost Classification

The foundational distinction in expense forecasting is between fixed and variable costs.
Variable costs move proportionally with revenue or volume—examples include raw
materials, sales commissions, and shipping costs. Fixed costs remain constant regardless
of volume within a relevant range—examples include rent, insurance, and base salaries.
Semi-variable (or mixed) costs have both components, such as a utility bill with a fixed

base charge plus a variable usage charge.

Variable costs: COGS, raw materials, direct labor, sales commissions, shipping, credit card

processing fees
Fixed costs: Rent, insurance, base salaries, depreciation, property taxes, licensing fees

Semi-variable costs: Utilities, maintenance, customer support staffing, marketing (base +

performance spend)

Cost Behavior Analysis

Not all costs scale linearly. Headcount-related costs often exhibit step-function behavior:
a customer support team might handle up to 500 accounts per representative, requiring a
new hire (and associated salary, benefits, and equipment) each time the account base
crosses a 500-account threshold. Similarly, warehouse costs remain fixed until capacity is
reached, at which point a new facility lease creates a step-up in costs.

Step Function Cost: Cost remains flat within a capacity band, then jumps to a new level

when additional capacity is needed.



Margin-Based Forecasting

The most common method for projecting expenses in financial models is to express each
cost category as a percentage of revenue. This approach assumes that cost ratios remain

relatively stable and simplifies the forecasting process significantly.
COGS: Forecast as % of Revenue (Gross Margin = 1 — COGS%)
SG&A: Forecast as % of Revenue (typical range varies by industry)
R&D: Forecast as % of Revenue (especially for technology companies)

D&A: Forecast as % of PP&E or as % of Revenue

Inflation Adjustments for Fixed Costs

Fixed costs are not truly fixed over multi-year forecasts. Rent escalation clauses, salary
increases, and general inflation cause fixed costs to rise over time. Best practice is to

apply an annual inflation factor to fixed costs.

Fixed Cost; = Fixed Costo % (1 + Inflation Rate)"t

¢ Chat — Forecast Operating Expenses with Fixed/Variable Split

I need to forecast operating expenses for a mid-size manufacturing

company. Here is the historical data for Year O:

Revenue: $120M

COGS: $72M (60% of revenue — treat as variable)

Salaries & wages: $18M (fixed, with 4% annual increases)

Rent & facilities: $6M (fixed, 3% annual escalation)

Sales commissions: $3.6M (3% of revenue — variable)

Marketing: $4.8M ($2M fixed base + 2.3% of revenue variable)
Utilities: $1.2M (semi-variable: $0.6M fixed + $0.6M variable)
D&A: $5.4M (forecast as 4.5% of revenue)

Revenue is projected to grow 8% per year for 5 years. Inflation rate for

fixed costs: 3%.



Build a 5-year expense forecast showing each line item, total OpEx, and

operating margin.

Expected Output: A detailed table with each expense line item projected for 5 years, showing the
fixed/variable split, growth assumptions applied, total operating expenses, and resulting operating margin

trend.

Refinement: Ask Claude to identify which year operating margin peaks and explain why.

& API — Structured Expense Model Output

import anthropic

client = anthropic.Anthropic()

message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=2048,
temperature=0,
system="You are a financial modeling expert. Return only valid
JSON.",
messages=[{
"role": "user",
"content"”: "Build a 5-year expense forecast. Revenue Y@=$120M, "
"growing 8%/yr. Classify each expense as fixed/variable/semi-

variable.

"Return JSON with keys: year, revenue, expense items (array with

"name, amount, type, pct_of revenue), total opex,
operating_income, "
"operating_margin."

3]
)

print(message.content[0].text)

Expected Output: 4 JSON array with 5 yearly objects, each containing revenue, itemized expenses with

cost type classifications, and operating margin calculations ready for import into Excel or a database.



4.3 The Three-Scenario Framework

Single-point forecasts create a false sense of precision. The future is inherently uncertain,
and financial models should reflect that uncertainty. The three-scenario framework—base
case, bull case, and bear case—is the industry-standard method for incorporating
uncertainty into financial analysis. It is used universally across investment banking,
private equity, corporate finance, and real estate.

DARE in Scenario Analysis: The Define step is crucial for scenarios — specify the probability
weighting methodology (equal-weighted vs. analyst-assigned), the number of scenarios, and the
key variables to flex. The Evaluate step should verify that the base case falls within £2% of

historical CAGR and that bull/bear cases represent plausible (not extreme) outcomes.

Defining the Three Scenarios

Base Case (Most Likely)

Represents management’s best estimate or the consensus view. Assumptions reflect current trends
continuing with modest adjustments. This is typically assigned the highest probability (often 50—
60%).

Bull Case (Upside)

Represents an optimistic outcome where key drivers exceed expectations. Revenue grows faster,

margins expand, and market conditions are favorable. Probability is typically 15-25%.

Bear Case (Downside)
Represents a pessimistic outcome where key risks materialize. Revenue underperforms, costs rise,

and market conditions deteriorate. Probability is typically 15-25%.

How to Define Scenario Variables

The key to effective scenario analysis is identifying which variables to adjust and by how
much. Not every assumption should change between scenarios—focus on the 3—5
variables that have the greatest impact on the output metric (e.g., NPV, IRR, or net

income).



Typical Variable Adjustments by Scenario

Variable Bear Case Base Case Bull Case
Revenue growth rate —2% to +2% +5% to +8% +10% to +15%
Gross margin -2 to -3 pp Flat to +1 pp +2 to +3 pp
Operating expense +1 to +2 pp Flat —1 to -2 pp
ratio

Occupancy rate (RE) 80-85% 90-93% 95-98%

Cap rate / Discount +50 to +100 bps Flat —25 to —50 bps
rate

Working capital days | +5 to +10 days Flat -3 to -5 days

Note: pp = percentage points, bps = basis points (1 bps = 0.01%). Adjustments shown are illustrative

ranges and should be calibrated to the specific industry, company, and economic context.
Probability Weighting

Each scenario is assigned a probability weight, and the expected value is computed as the
probability-weighted average of all scenario outcomes. This produces a single expected
value that incorporates uncertainty.
Expected Value = X (Probability; x Outcome;)
E(V) = P(Bear) x V(Bear) + P(Base) x V(Base) + P(Bull) x V(Bull)
Where the sum of all probabilities must equal 100%. A common weighting is 20% Bear, 55%

Base, 25% Bull. The exact weights reflect the analyst’s assessment of the likelihood of each

outcome.
[Demonstration Example — Hypothetical Data]

Scenario: A real estate investment firm is evaluating a 200-unit multifamily apartment complex

with the following assumptions:

e Gross potential rent: $3,600/unit/month

e Operating expenses: 40% of effective gross income



e Capital expenditures: $1,500/unit/year

Scenario Occupancy Rent Growth Cap Rate Probability
(Y1)

Bear 82% 0% 6.5% 20%

Base 92% 3% 5.5% 55%

Bull 97% 5% 4.8% 25%

Bear NOI =200 x $3,600 x 12 x 82% x (1 + 0%) x (1 —40%) — 200 x $1,500 = $3,944,160
Bear Value = $3,944,160 / 6.5% = $60,679,385

Base NOI =200 x $3,600 x 12 x 92% x (1 +3%) x (1 —40%) —200 x $1,500 = $4,914,854
Base Value = $4,914,854 / 5.5% = $89,361,073

Bull NOI =200 x $3,600 x 12 x 97% x (1 + 5%) x (1 —40%) — 200 x $1,500 = $5,325,072
Bull Value = $5,325,072 / 4.8% = $110,939,000

Expected Value = 20% x $60.7M + 55% x $89.4M + 25% x $110.9M = $88.9M

Demonstration Note: The figures above use hypothetical data for instructional purposes. Actual real estate

valuations require market-specific data, comparable transactions, and professional appraisal standards.

O Chat — Three-Scenario Real Estate Analysis

I am evaluating a 200-unit multifamily apartment complex. Build 3

scenarios (Bear, Base, Bull) with the following structure:

Fixed inputs:
- 200 units, Gross rent: $3,600/unit/month
- OpEx: 40% of effective gross income

- CapEx: $1,500/unit/year

Variable inputs per scenario:

- Bear: 82% occupancy, 0% rent growth, 6.5% cap rate, 20% probability
- Base: 92% occupancy, 3% rent growth, 5.5% cap rate, 55% probability
- Bull: 97% occupancy, 5% rent growth, 4.8% cap rate, 25% probability



For each scenario calculate:

1. Effective Gross Income (EGI)

. Operating expenses

. Net Operating Income (NOI)

. Property value (NOI / Cap Rate)

uu b W N

Probability-weighted expected property value

Present results in a side-by-side comparison table.

Expected Output: A structured table showing all three scenarios with EGI, OpEx, NOI, property value,
and the probability-weighted expected value at the bottom.

Refinement: Ask Claude: “Which single variable has the largest impact on expected property value?

1]

Demonstrate by holding all other variables at base case and varying only that variable.’



4.4 Sensitivity Analysis

While scenario analysis tests a limited number of predefined cases, sensitivity analysis
systematically varies one or two inputs across a range of values to understand how the
output metric responds. This helps identify which assumptions are the most critical
drivers of value and where the model is most sensitive to estimation error.

DARE Application: Sensitivity analysis prompts require precise Requests — specify the exact
variables to flex, the range of values, and the step size. Use the Evaluate step to confirm that the

sensitivity range covers realistic outcomes based on historical volatility.
One-Way Sensitivity Analysis (Tornado Diagrams)

A one-way sensitivity analysis varies a single input while holding all other assumptions
at their base case values. The results are often displayed in a tornado diagram, which
ranks inputs by their impact on the output from highest to lowest. This visualization

immediately reveals which assumptions matter most.

To construct a tornado diagram: (1) Identify 5-10 key input assumptions. (2) For each input,
define a plausible low and high value. (3) Calculate the output metric at the low and high value of
each input, holding all other inputs at base case. (4) Plot the results as horizontal bars sorted by

the total range (high minus low) from largest to smallest.

Two-Way Sensitivity Analysis (Data Tables)

A two-way sensitivity analysis varies two inputs simultaneously and displays the output
in a matrix format. This is the equivalent of Excel’s Data Table function with two input
cells. It is particularly useful for understanding the interaction between two key

assumptions.

Common two-way sensitivity pairs include: WACC vs. terminal growth rate (for DCF),
occupancy rate vs. cap rate (for real estate), revenue growth vs. operating margin (for operating

models), and exit multiple vs. entry price (for LBO models).

¢ Chat — Two-Way Sensitivity Table (WACC x Terminal Growth)

I have a DCF model with the following base case:

- Year 5 Free Cash Flow: $5eM



- WACC (base): 10%

- Terminal growth rate (base): 3%

- Terminal Value = FCFs x (1 + g) / (WACC - g)

- Enterprise Value = PV of 5-year FCFs + PV of Terminal Value
(For simplicity, assume PV of 5-year FCFs = $150M)

Build a two-way sensitivity table showing Enterprise Value where:
- WACC ranges from 8% to 12% (in ©.5% increments) — columns

- Terminal growth rate ranges from 1% to 4% (in ©.5% increments) — rows

Highlight the base case cell (WACC=10%, g=3%) and flag any combinations

where g > WACC (which would be economically invalid).

Expected Output: 4 matrix showing Enterprise Value for each WACC/growth rate combination, with the
base case highlighted and invalid combinations flagged with a warning.
Refinement: Ask Claude to identify which input (WACC or growth rate) has a larger impact on valuation

by comparing the range of values along each axis.

& API — JSON Sensitivity Matrix Output

import anthropic

client = anthropic.Anthropic()

message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
temperature=0,
system="Return only valid JSON. No markdown formatting.",
messages=[{

"role": "user",

"content”: "Build a 2-way sensitivity matrix. "
"FCF_Y5=$50M, PV_of 5yr FCFs=$156M. "
"Terminal Value = FCF5*(1+g)/(WACC-g). "

"EV = PV_5yr + PV(TV). "
"WACC: 8% to 12% step ©.5%. "
"Growth: 1% to 4% step ©.5%. "



"Return JSON: {wacc_values:[], growth_values:[], "
"matrix: [[EV for each wacc] for each growth], "

"base_case: {wacc: 0.10, growth: ©0.03, ev: number}}"

3
)

print(message.content[0].text)

Expected Output: 4 JSON object containing the WACC and growth rate arrays, a 2D matrix of Enterprise

Values, and the base case coordinates and value—ready for visualization in Python or Excel.

Interpreting and Presenting Sensitivity Results

Sensitivity analysis is only valuable if the results are communicated effectively. When

presenting sensitivity results to decision-makers, follow these best practices:

e Always identify the base case clearly in any table or chart

e Rank inputs by impact (tornado diagrams do this automatically)

e Use conditional formatting or color coding: green for favorable outcomes, red for
unfavorable

e Highlight the range of outputs, not just the base case (e.g., “Valuation ranges from
$65M to $120M depending on WACC and growth assumptions”)

e State which assumptions require the most due diligence based on their sensitivity

e For two-way tables, identify “breakeven” thresholds where the decision changes (e.g.,

NPV turns negative)



4.5 Working Capital Forecasting

Working capital is the lifeblood of operations. It represents the short-term capital needed
to fund day-to-day operations—the gap between when a company pays its suppliers and

when it collects from its customers. Changes in working capital directly affect free cash

flow and are one of the most commonly misforecast items in financial models.

Reference: CFA Institute. CFA Program Curriculum, Level I & Il — Financial Statement Analysis and Corporate

Finance sections.

DSO, DIO, and DPO

Working capital forecasting relies on three key efficiency metrics that translate balance
sheet items into “days” of operations:

Days Sales Outstanding (DSO)

Formula: Accounts Receivable / (Revenue / 365)

Measures how quickly a company collects payment from customers

Days Inventory Outstanding (DIO)
Formula: Inventory / (COGS / 365)

Measures how long inventory sits before being sold

Days Payable Outstanding (DPO)
Formula: Accounts Payable / (COGS / 365)

Measures how long a company takes to pay its suppliers

Cash Conversion Cycle (CCC)

The Cash Conversion Cycle combines all three metrics into a single measure of working
capital efficiency. It represents the number of days between when a company pays for

inventory and when it receives cash from the sale of that inventory.
CCC =DSO +DIO -DPO

A shorter CCC means the company converts its inventory investment into cash more quickly. A

negative CCC (common in businesses like Amazon or Dell with strong supplier terms) means the



company receives customer payments before it pays suppliers—eftectively using supplier

financing to fund operations.

Forecasting Working Capital as % of Revenue

To forecast working capital, analysts typically assume that DSO, DIO, and DPO remain
stable (or adjust gradually) over the forecast period. From these assumptions, the balance

sheet items are derived:

Accounts Receivable = Revenue x (DSO / 365)

Inventory = COGS x (DIO / 365)

Accounts Payable = COGS x (DPO / 365)

Net Working Capital (NWC) = Accounts Receivable + Inventory — Accounts Payable

Change in NWC = NWC(t) - NWC(t-1)
Impact on Free Cash Flow

The change in net working capital is a critical component of the free cash flow
calculation. An increase in NWC represents cash consumed (negative impact on FCF)
because the company is tying up more cash in receivables and inventory. A decrease in

NWC releases cash (positive impact on FCF).

FCF = NOPAT + D&A — CapEx - ANWC

For a growing company, the change in NWC is almost always negative (cash outflow) because
higher revenue requires proportionally more receivables and inventory. This is why rapidly

growing companies can be profitable yet cash-poor.

¢O Chat — Working Capital Projection

Build a 5-year working capital forecast for a consumer products company:

Year © actuals:

- Revenue: $200M, COGS: $120M (60% of revenue)
- Accounts Receivable: $27.4M (DSO = 50 days)
- Inventory: $16.4M (DIO = 50 days)

- Accounts Payable: $13.2M (DPO = 40 days)



Assumptions:

- Revenue growth: 10% per year, COGS stays at 60% of revenue

- DSO improves from 50 to 45 days over 5 years (1 day/year improvement)
- DIO stable at 50 days

- DPO improves from 40 to 45 days (1 day/year improvement)

Show a table with: Revenue, COGS, AR, Inventory, AP, NWC, Change in NWC,
CCC for each year. Comment on the trend in CCC and how the NWC changes
affect FCF.

Expected Output: A 5-year projection table showing all working capital components, the Cash
Conversion Cycle improving from 60 days to 50 days, and commentary on how the improving CCC
partially offsets the working capital build required by revenue growth.

Refinement: Ask Claude to calculate the cumulative cash impact of the working capital changes over the

S-year period.



4.6 Monte Carlo Concepts with Claude

Monte Carlo simulation is a computational technique that uses random sampling from
probability distributions to model the behavior of complex systems. Named after the
Monte Carlo casino in Monaco, the method was formalized by physicists working on
nuclear weapons projects in the 1940s and has since become a cornerstone of quantitative

finance.

Advanced DARE: For Monte Carlo prompts, the Define step must specify distribution types
(normal, triangular, uniform) and the Analyze step must provide the parameters (mean, standard
deviation, min, max). The Evaluate step should check that the output distribution is consistent

with the input assumptions.

Reference: Hull, J. (2022). Options, Futures, and Other Derivatives, 11th ed. Pearson. Chapter on Monte Carlo

simulation methodology.
What Monte Carlo Simulation Is

In a traditional three-scenario analysis, the analyst defines three discrete states of the
world (bear, base, bull). Monte Carlo simulation goes further by defining probability
distributions for each input variable and then running thousands (or millions) of

simulations, each time drawing random values from those distributions.

The result is not three discrete outcomes but a full probability distribution of outcomes. This
allows the analyst to make statements like: “There is a 90% probability that the project NPV
exceeds $10M” or “The probability of a negative IRR is 12%.”

Step 1: Define the input variables and their probability distributions (e.g., revenue growth is

normally distributed with mean 5% and standard deviation 2%)

Step 2: Generate a random sample for each input variable from its distribution

Step 3: Calculate the output metric (NPV, IRR, etc.) using that set of random inputs
Step 4: Repeat steps 2—3 thousands of times (typically 1,000 to 100,000 iterations)

Step 5: Analyze the distribution of output values: mean, median, standard deviation, percentiles



When to Use Monte Carlo vs. Simple Scenario Analysis

Criterion 3-Scenario Analysis Monte Carlo Simulation
Complexity Low — 3 predefined cases High — full probability
distributions
Output 3 discrete outcomes + expected | Full distribution of outcomes
value
Best for Board presentations, quick Risk assessment, option pricing,
analysis project evaluation
Tools required Spreadsheet, Claude Chat Python/R, @RISK, Crystal Ball,
or Claude API
Audience Management, investors, lenders | Quantitative analysts, risk
managers, actuaries

How Claude Can Generate Distribution-Based Scenarios

While Claude is not a true Monte Carlo simulation engine (it does not have an internal
random number generator with statistical rigor), it can generate pseudo-scenario sets that
approximate Monte Carlo output for educational and exploratory purposes. Claude can
sample from specified distributions, calculate outcomes for each sample, and provide

summary statistics.

Important caveat: Claude’s pseudo-random sampling is not cryptographically random and
may not perfectly reproduce the statistical properties of true Monte Carlo simulation. For
production-grade Monte Carlo analysis, use dedicated tools such as Python (NumPy/SciPy),
MATLAB, @RISK, or Crystal Ball.

¢O Chat — Monte Carlo-Style Scenario Generation

Generate 100 scenario outcomes for a real estate development project with

the following input distributions:

1. Construction cost: Normal distribution, mean = $25M, std dev = $2M
2. Stabilized occupancy: Triangular distribution, min = 78%, mode = 90%,

max = 97%



3. Market rent (per sgm/month): Normal distribution, mean = $45, std dev

= $5

For each scenario calculate:
- Annual rental income = 10,000 sgm x occupancy x rent x 12
- NOI = Rental income x ©.65 (35% OpEx ratio)

- Development yield = NOI / Construction cost

Provide:

1. Summary statistics: mean, median, std dev, min, max for each output
2. The 1e0th, 25th, 50th, 75th, and 90th percentiles of development yield
3. Probability that development yield exceeds 7%
4

. Top 5 and bottom 5 scenarios by development yield

Expected Output: 4 comprehensive simulation summary with summary statistics, percentile analysis,
probability assessment, and extreme scenario identification. The format approximates what @RISK or

Crystal Ball would produce.

Refinement: Ask Claude: “Which input variable contributes the most to variation in development yield?

Run a contribution-to-variance analysis.”
Limitations of Claude for Monte Carlo

/\ Claude’s random number generation is not statistically rigorous—results are pseudo-scenarios,

not true Monte Carlo output

/\ Context window limits restrict the number of scenarios that can be generated and displayed in

a single response

/\ Claude cannot generate and store millions of iterations like dedicated simulation software
/\ Correlation between input variables is difficult to model without explicit instructions

/\ Results should be treated as directional approximations, not definitive statistical conclusions

Best practice: Use Claude to prototype your Monte Carlo logic, generate initial results for
directional insight, and then port the validated logic to Python or specialized simulation

software for production-quality analysis.



Key Takeaways

e Revenue forecasting should use at least two methods (top-down and bottom-up) as a cross-
check. No single approach is sufficient for a robust forecast.

e Expense forecasting requires classifying each cost as fixed, variable, or semi-variable and
applying the appropriate growth driver (inflation for fixed, revenue-linked for variable).

e The three-scenario framework (bear, base, bull) with probability weighting produces an
expected value that is more informative than any single-point estimate.

e Sensitivity analysis identifies which assumptions have the greatest impact on value. Focus
due diligence on the variables that appear at the top of the tornado diagram.

e  Working capital changes are a critical and frequently underestimated component of free cash
flow. Improving DSO, DIO, and DPO can release significant cash even in flat-revenue
environments.

e The Cash Conversion Cycle (CCC = DSO + DIO — DPO) is the single best metric for

evaluating working capital efficiency across time and versus competitors.

B

e Monte Carlo simulation provides richer risk analysis than scenario analysis, but ]
capabilities are best used for prototyping—use Python or specialized software for production-

grade simulations.
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