CHAPTER 8

Real Estate Financial Modeling with
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) Level: Intermediate—Advanced

Learning Objectives

e Understand the financial characteristics that distinguish real estate from other asset
classes, including leverage mechanics, yield structures, and holding-period return
analysis

e (alculate and interpret the seven core real estate KPIs: Net Operating Income (NOI),
Cap Rate, Debt Service Coverage Ratio (DSCR), Loan-to-Value (LTV), Internal Rate
of Return (IRR), Equity Multiple, and Cash-on-Cash Return

e Build a complete property-level financial model using , from Potential Gross
Income through NOI to levered cash flow and equity returns

e Structure debt sizing using dual constraints (LTV and DSCR), build an amortization
schedule, and model a waterfall distribution with preferred return, catch-up, and
promote tiers

e Apply the DARE framework to real estate prompts and use targeted prompts
for rent roll analysis, development proformas, REIT valuation, and investment

committee presentations



8.1 Real Estate Industry Overview

Real estate is a unique asset class that sits at the intersection of capital markets and
physical infrastructure. Unlike equities or fixed income, real estate investments involve
tangible, location-specific assets whose value derives from contractual rental income,
operational management, and long-term appreciation. The financial modeling techniques
required for real estate differ materially from corporate finance models because of four
defining characteristics: the asset-heavy nature of properties, heavy reliance on leverage,
a focus on income yield rather than earnings growth, and long holding periods that make

time-value-of-money analysis essential.

Financial modeling in real estate serves multiple constituencies. Investors and fund
managers use models to evaluate acquisitions and dispositions. Lenders use them to
assess debt capacity and covenant compliance. Developers use them to determine project
feasibility. REIT analysts use them to value publicly traded real estate companies. In each
case, the model must capture the physical and contractual realities of the underlying
property while translating them into the financial metrics that drive investment decisions.

Source: Geltner, D., Miller, N., Clayton, J., & Eichholtz, P. (2014). Commercial Real Estate Analysis and Investments,

3rd ed. OnCourse Learning.
Key Financial Characteristics

Asset-Heavy: Real estate is a capital-intensive asset class. A single commercial property can
represent tens or hundreds of millions of dollars in invested capital. Unlike technology or service
businesses, the physical asset itself is the primary source of value. This means depreciation,

capital expenditures, and asset condition are central to financial analysis.

Leverage-Driven: Real estate is the most leveraged mainstream asset class. Commercial
properties are typically financed with 60—75% debt (loan-to-value), amplifying both returns and
risks. Debt sizing, interest coverage, and refinancing risk are critical modeling considerations that

do not arise to the same degree in corporate finance.

Yield-Focused: Unlike growth equities, real estate investments are primarily evaluated on their

income yield. The capitalization rate (cap rate) is the real estate equivalent of an earnings yield,



and Net Operating Income (NOI) is the central metric around which all analysis revolves. Total

return comprises both income yield and capital appreciation.

Long Holding Periods: Typical investment holding periods range from 3 to 10 years, with many

institutional investors holding core assets for 10 years or longer. This makes discounted cash flow

(DCF) analysis more important than in public equity investing, where holding periods are often

shorter and more variable.

The Seven Core KPIs

Real estate financial analysis centers on seven key performance indicators. Every

property-level model, acquisition underwriting, and investment committee presentation

revolves around these metrics. Understanding their formulas, interpretation, and

interrelationships is essential for effective real estate financial modeling.

KPI Formula Interpretation Typical Range
Net Operating Income Effective Gross Income — | Property-level profitability | Varies by property type
(NOI) Operating Expenses before debt service and and market

capital expenditures

Capitalization Rate (Cap
Rate)

NOI / Property Value (or

Purchase Price)

Unlevered yield on the
property; inverse of the

price multiple

4-10% depending on asset

class, quality, and market

Debt Service Coverage NOI / Annual Debt Measures the property’s 1.20x—1.50x (lender
Ratio (DSCR) Service (P&I) ability to cover its debt minimum typically 1.25x)
obligations from operating
income
Loan-to-Value (LTV) Loan Amount / Property Leverage ratio; higher 60-75% for commercial,

Value (or Purchase Price)

LTV means more debt

relative to asset value

up to 80% for residential

Internal Rate of Return
(IRR)

Discount rate that sets
NPV of all cash flows

(incl. reversion) = 0

Annualized return to
equity over the holding
period, accounting for

timing

8-20% depending on risk
profile and strategy

Equity Multiple (EM)

Total Distributions to
Equity / Total Equity

Invested

How many times the
investor gets their money

back (ignores timing)

1.5x-2.5x over a 3—7 year

hold




Cash-on-Cash Return Annual Pre-Tax Cash Current income yield on 6—12% for stabilized
Flow / Total Equity equity (annual, not assets

Invested cumulative)

Source: Brueggeman, W.B. & Fisher, J.D. (2019). Real Estate Finance and Investments, 16th ed. McGraw-Hill.
Chapters 9—-11.

Revenue Drivers

Revenue in real estate is fundamentally driven by three variables: occupancy rate, rental
rate, and leasable area. The interaction of these three factors determines the property’s

top-line income and, by extension, its value.

Potential Gross Income (PGI) = Leasable Area (sq ft) x Market Rent per sq ft x Occupancy
Adjustment

In practice, revenue analysis begins with the rent roll — a detailed schedule of every
lease in the property, showing tenant name, suite, square footage, lease start and
expiration dates, current rent, annual escalations, and renewal options. The rent roll is the
foundational document for any property-level model. From the rent roll, the analyst
calculates Potential Gross Income (the income if the property were 100% occupied at
market rents), applies a vacancy and collection loss factor, adds any other income

(parking, storage, signage, antenna leases), and arrives at Effective Gross Income (EGI).

e Base rental income (contractual rents from the rent roll)

e Expense reimbursements (CAM, property tax, and insurance pass-throughs in NNN
leases)

e Percentage rent (retail properties — additional rent based on tenant sales above a
breakpoint)

e Parking and ancillary income

e Vacancy and collection loss (typically 5-10% of PGI for stabilized properties)

Cost Structure

Operating expenses in real estate are classified as either controllable or non-controllable.
Understanding this distinction is critical for modeling because it determines which costs

the owner/operator can manage and which are fixed obligations.



Property Taxes: Typically the largest single expense item (20-35% of OpEx). Assessed by the
local taxing authority based on property value. Not directly controllable but can be challenged
through tax appeals.

Insurance: Property, liability, and casualty insurance. Costs vary by location (flood/wind zones),

construction type, and claims history.

Property Management: Fees paid to the property manager, typically 2—5% of EGI for

commercial properties and 4—10% for residential.

Repairs & Maintenance: Ongoing maintenance of building systems, common areas,

landscaping, and general upkeep. Distinct from capital expenditures.

Utilities: Electricity, water, gas, and sewer. In gross leases, the landlord pays; in NNN leases,

tenants reimburse most or all utility costs.

Capital Expenditures (CapEx): Non-recurring investments in the property: roof replacement,
HVAC systems, elevator modernization, tenant improvements (TI), and leasing commissions.

CapEx is below NOI but critical for cash flow analysis.

Sub-Sectors

The real estate industry comprises several distinct sub-sectors, each with unique financial
characteristics, lease structures, valuation metrics, and risk profiles. The major sub-

sectors are:

Office: Lease terms of 5-15 years. Tenant improvement (TI) costs are significant ($30-$80/sf for
new tenants). Key metrics include occupancy, average lease term remaining, and mark-to-market

rent analysis. Post-pandemic work-from-home trends have introduced structural uncertainty.

Retail: Anchored vs. unanchored centers have different risk profiles. Percentage rent clauses link
landlord income to tenant sales. Key metrics include sales per square foot, occupancy cost ratio

(rent as % of sales), and tenant credit quality.

Industrial/Logistics: The fastest-growing sector, driven by e-commerce. Typically NNN lease
structures with lower TI costs and longer lease terms. Key metrics include clear height, truck

court depth, and proximity to logistics infrastructure.



Multifamily/Residential: Short lease terms (typically 12 months) provide inflation protection but

create rollover risk. Key metrics include rent per unit, concession rates, and same-store revenue

growth. Regulatory risk (rent control) is a factor in some markets.

Hospitality: Revenue is nightly (no lease contracts), making it the most operationally intensive

and volatile sub-sector. Key metrics include RevPAR (Revenue Per Available Room), ADR

(Average Daily Rate), and occupancy rate.

REIT vs. Private Real Estate

Real estate investments are accessed through two primary vehicles: publicly traded Real

Estate Investment Trusts (REITs) and private real estate funds or direct property

ownership. Each vehicle has distinct financial modeling implications.

Dimension Public REITSs Private Real Estate
Valuation basis Market cap; FFO/AFFO Appraised NAV; direct cap,
multiples DCF

Key income metric

FFO (Funds From Operations)

NOI

Leverage Typically 25-45% LTV Typically 55-75% LTV
Liquidity Daily traded on stock exchange Illiquid; 3—10 year hold
Transparency SEC filings, quarterly earnings Limited partner reports

Tax treatment

Must distribute 90%+ of taxable

income

Pass-through; depreciation

benefits

Source: NAREIT. (2024). REIT Industry Financial Snapshot. nareit.com. See also: RICS (2024), I[FRS 16 / IAS 40 for

accounting treatment.




8.2 Deep-Dive Model: Property-Level Financial Analysis

This section walks through a complete property-level financial model using Claude. The
model follows the standard real estate underwriting structure: from top-line revenue
through NOI, debt service, levered cash flow, and equity returns. We apply the DARE
framework (Define, Ask, Refine, Execute) at each stage to ensure precision and
completeness.

DARE Framework: Define the role and context, Ask with structured data, Refine iteratively, Execute with verification.
See Chapter 1.

[Demonstration Example — Hypothetical Data]

The following example models a hypothetical 150,000 square foot Class A suburban
office building. All data is illustrative and designed to demonstrate the modeling
methodology. In practice, the analyst would substitute actual property data, market rents,

and financing terms from real sources.

Step 1: Property Cash Flow — PGI to NOI

The property cash flow model begins with the rent roll and builds through a standard
waterfall: Potential Gross Income (PGI) less Vacancy and Collection Loss equals
Effective Gross Income (EGI), less Operating Expenses equals Net Operating Income
(NOI). This structure is universal across all property types and is the foundation of every

real estate financial model.

PGI — Vacancy & Collection Loss = EGI
EGI — Operating Expenses = NOI
NOI - Debt Service = Pre-Tax Cash Flow (Before CapEx)
Pre-Tax Cash Flow — CapEx = Levered Cash Flow to Equity

Applying the DARE framework, we begin by defining the context and role for Claude,
then providing structured property data.

¢ Chat — Property Cash Flow Model (DARE Framework)

You are a real estate financial analyst preparing an acquisition

underwriting.



[D — Define] Act as a senior real estate analyst at an institutional
investment firm.
[A — Ask] Build a 5-year property cash flow model for the following

asset:

[Demonstration Example — Hypothetical Data]

Property: 150,000 SF Class A suburban office building
Current occupancy: 88% (132,000 SF leased)

In-place average rent: $32.00/SF/year (gross)

Market rent: $34.50/SF/year

Annual rent escalations: 2.5%

Vacancy & collection loss assumption: 7% of PGI (stabilized)

Other income (parking, signage): $185,000/year, growing 2%/year

Operating Expenses (Year 1):

- Property taxes: $680,000

- Insurance: $95,000

- Utilities: $310,000

- R&M: $225,000

- Management fee: 3.5% of EGI

- General & administrative: $85,000

OpEx growth: 2.5%/year (except management fee, which is % of EGI)

For each year (Year 1 through Year 5):

. Calculate Potential Gross Income (PGI)

. Subtract vacancy & collection loss

Add other income to get Effective Gross Income (EGI)
. Calculate each operating expense line item

Calculate NOI

A v A W N R

. Show year-over-year NOI growth rate

[R — Refine] Show all assumptions clearly and present results in a
formatted table.
[E — Execute] Present the complete 5-year cash flow model with totals and

growth rates.

Expected Output: A formatted 5-year property cash flow table showing PGI, vacancy loss, EGI, detailed

OpEx breakdown, and NOI for each year with growth rates and operating expense ratios.



Refinement: Follow up: “Now assume occupancy improves from 88% in Year I to 93% by Year 3 (linear).

Recalculate the 5-year cash flow and show the impact on NOI.”

Step 2: Debt Sizing — LTV and DSCR Constraints

Commercial real estate debt is sized using two binding constraints: Loan-to-Value (LTV)
and Debt Service Coverage Ratio (DSCR). The lender calculates the maximum loan
amount under each constraint and funds the lesser of the two. This dual-constraint
approach ensures that the loan is both supportable by the property’s income (DSCR) and

prudent relative to the asset’s value (LTV).

Maximum Loan (LTV) = Property Value x Maximum LTV %
Maximum Loan (DSCR) = NOI / (Minimum DSCR x Debt Constant)
Funded Loan = min(LTV Loan, DSCR Loan)

The debt constant is the annual debt service payment per dollar of loan, which is a
function of the interest rate and amortization period. For a fully amortizing loan, the debt
constant is calculated using the mortgage constant formula (annual payment / loan

amount).

¢ Chat — Debt Sizing and Amortization Schedule

[Demonstration Example — Hypothetical Data]
Using the NOI from Step 1 (Year 1 NOI approximately $2,960,000):

Acquisition price: $42,000,000
Lender constraints:

- Maximum LTV: 65%

Minimum DSCR: 1.25x
Interest rate: 6.25% (fixed)

Amortization: 30 years

- Loan term: 10 years (balloon at maturity)

Interest-only period: @ (fully amortizing from day 1)

Calculate:

1. Maximum loan under LTV constraint

2. Annual debt service (P&I) for the LTV-constrained loan
3. Actual DSCR at the LTV-constrained loan amount



. Maximum loan under DSCR constraint

4
5. Binding constraint and funded loan amount
6. Equity required

7

. Year-by-year amortization schedule for Years 1-5 showing: beginning
balance, interest, principal, ending balance

8. Balloon balance at Year 10 maturity

Expected Output: 4 complete debt sizing analysis showing both constraints, the binding constraint,

funded loan, equity requirement, and a 5-year amortization schedule with balloon calculation.

Refinement: Follow up: “Now add a 2-year interest-only period. How does this change the funded loan,

DSCR, and amortization schedule?”
Step 3: Waterfall Distribution Structure

In institutional real estate investing, returns are distributed between the general partner
(GP, the operator/sponsor) and limited partners (LPs, the investors) through a distribution
waterfall. The waterfall aligns interests by giving the GP a disproportionate share of
returns (the promote or carried interest) only after the LPs have received their minimum

preferred return.
A standard three-tier waterfall structure operates as follows:

Tier 1 — Preferred Return: All cash flow is distributed to equity holders (GP and LP pro rata
based on their capital contribution percentages) until the LPs have received their preferred return
(typically 8—10% annual return on invested capital). The preferred return is cumulative, meaning

any shortfall in one year accrues and must be caught up before the GP receives any promote.

Tier 2 — Catch-Up (GP): Once the preferred return is fully paid, the GP receives 100% of
distributions until the GP has received a specified percentage (often 20%) of all profits distributed
so far. This catch-up ensures that the GP’s promote is applied to all profits, not just the excess

above the preferred return.

Tier 3 — Residual Split (Promote): After the catch-up is complete, remaining profits are split
between GP and LP at an agreed ratio (commonly 80/20 LP/GP or 70/30 LP/GP). The GP’s share

in excess of their pro-rata capital contribution is the promote or carried interest.

& API — Waterfall Distribution Calculation

import anthropic

client = anthropic.Anthropic()



message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Calculate a waterfall distribution for the following "\n"
"real estate joint venture:\n\n"
"Total equity invested: $15,750,000\n"
"GP contribution: 10% ($1,575,000)\n"
"LP contribution: 90% ($14,175,000)\n"
"Hold period: 5 years\n"
"Annual cash flows to equity: "
"Y1: $1,100,000, Y2: $1,200,000, Y3: $1,300,000, "
"Y4: $1,350,000, Y5: $1,400,000\n"
"Net sale proceeds at Year 5: $19,500,000\n\n"
"Waterfall terms:\n"
"- Preferred return: 8% cumulative, compounding annually\n"
"- Catch-up: 100% to GP until GP has 20% of total profit\n"
"- Above catch-up: 80/20 LP/GP split\n\n"
"Return JSON: {total_distributions: float, "
"preferred_return_owed: float, "
"tierl to_lp: float, tierl_to_gp: float, "
"tier2_catchup_to_gp: float, "
"tier3_to 1p: float, tier3_to_gp: float,
"total_to_lp: float, total_to_gp: float, "

"lp_irr: float, gp_irr: float,
"lp_equity multiple: float, gp_equity multiple: float}"

3]
)

print(message.content[0].text)

Expected Output: Structured JSON with tier-by-tier distributions, total allocations to LP and GP, and

returns analysis (IRR and equity multiple) for each party.



Step 4: Development Model Basics

Real estate development models are distinct from acquisition models because there is no
existing income stream at the outset. Instead, the developer must estimate the total
development cost, the construction timeline, the lease-up period, and the stabilized NOI
to determine whether the project is financially feasible. The key metric is development
yield (stabilized NOI / total development cost), which must exceed the prevailing market

cap rate for the project to create value.

Development Yield = Stabilized NOI / Total Development Cost
Value Creation = Stabilized Value — Total Development Cost

Development Margin = Value Creation / Total Development Cost

Land cost: Acquisition price of the land parcel, including closing costs and any entitlement costs

incurred to obtain development approvals.

Hard costs: Construction costs for the physical building: structure, mechanical, electrical,
plumbing, finishes. Typically $150-$400/SF depending on property type and quality. [Industry

benchmark — verify with current data]

Soft costs: Architecture, engineering, legal, permits, financing fees, development management

fees, property taxes during construction. Typically 20-30% of hard costs.
Contingency: Budget reserve for cost overruns, typically 5—10% of hard costs.
Financing costs: Construction loan interest (capitalized during development) and loan fees.

¢{© Chat — Development Proforma

[Demonstration Example — Hypothetical Data]
Prepare a development proforma for a proposed 200-unit Class A

multifamily project:

Land: $8,500,000 (2.5 acres)

Building: 200 units, average 950 SF/unit = 190,000 rentable SF
Hard costs: $225/SF (gross building area 210,000 SF) = $47,250,000
Soft costs: 25% of hard costs = $11,812,500

Contingency: 7.5% of hard costs = $3,543,750

Construction timeline: 24 months

Lease-up: 6 months to stabilization (93% occupancy)



Construction loan: 65% of total cost at 7.0%, interest-only

Stabilized assumptions:
- Average rent: $2,150/unit/month
- Other income: $125/unit/month

- Vacancy: 7%

Operating expenses: $7,500/unit/year

Market cap rate: 5.25%

Calculate:

1. Total development cost (all-in)

2. Stabilized NOI

3. Development yield (NOI / total cost)
. Stabilized value (NOI / cap rate)

4
5. Value creation (profit on cost)
6. Development margin

7

. Return on cost vs. market cap rate spread

Expected Output: 4 complete development proforma with total cost breakdown, stabilized income

projection, development yield, and value creation analysis showing profit on cost.

Refinement: Follow up: “Add a sensitivity table showing development yield and profit on cost across hard
cost variations ($200-8250/SF) and average rent scenarios ($1,950—-82,350/unit/month).”

Step 5: IRR and Equity Multiple Calculation

The Internal Rate of Return (IRR) and Equity Multiple are the two metrics that
investment committees use to make go/no-go decisions on real estate acquisitions. The
IRR captures the time value of money and the timing of cash flows, while the Equity

Multiple captures the total magnitude of return regardless of timing.

These two metrics must be evaluated together. A high IRR with a low equity multiple
may indicate a short hold period with modest absolute returns. A high equity multiple
with a low IRR may indicate a long hold period where the investor’s capital is tied up for
many years. Institutional investors typically have minimum thresholds for both metrics,
and the DARE framework ensures that Claude captures all the inputs needed for accurate

calculation.



¢ Chat — Levered IRR and Equity Multiple (DARE Framework)

[D — Define] Act as a real estate acquisitions analyst at a private
equity firm.
[A — Ask] Calculate the levered IRR and equity multiple for the following

acquisition:

[Demonstration Example — Hypothetical Data]

Purchase price: $42,000,000

Closing costs: 2.0% of purchase price

Funded loan: $27,300,000 (from Step 2)

Total equity invested: $15,540,000 (price + closing costs - loan)

Annual levered cash flows (after debt service, before CapEx reserves):
Year 1: $1,100,000
Year 2: $1,195,000
Year 3: $1,285,000
Year 4: $1,340,000
Year 5: $1,410,000

CapEx reserves: $1.50/SF/year = $225,000/year

Exit assumptions (Year 5):

- Exit cap rate: 6.50% (25 bps expansion from going-in cap)

- Year 6 NOI (forward): $3,450,000

- Gross sale price = Year 6 NOI / Exit Cap Rate

- Disposition costs: 2.5% of sale price

- Remaining loan balance at Year 5: $25,800,000 (from amortization

schedule)

[R — Refine] Show the complete cash flow schedule with all components.
[E — Execute] Calculate:

1. Net sale proceeds (gross sale - disposition costs - loan payoff)

2. Total equity cash flows by year (operating CF - CapEx + reversion in
Year 5)

3. Levered IRR



4. Equity Multiple

5. Cash-on-Cash return for each year
Expected Output: Complete levered return analysis with year-by-year cash flows, exit waterfall, IRR,
equity multiple, and annual cash-on-cash returns. The IRR calculation accounts for all cash flow timing
including the initial equity outflow.
Refinement: Follow up: “Show a sensitivity table for levered IRR across exit cap rates (5.75%—7.25% in

25bp increments) and hold periods (3, 5, 7, and 10 years).”



8.3 Quick Reference Prompts for Real Estate Analysis

This section provides targeted, ready-to-use prompts for common real estate financial
analysis tasks. Each prompt follows the DARE framework and can be used in either
Claude’s chat interface or via the API. Substitute your actual property data for the

hypothetical examples shown.

¢ Chat — NOI Calculation from Rent Roll

I have a rent roll for a 95,000 SF retail center with 12 tenants.
Calculate the NOI.

[Demonstration Example — Hypothetical Data]
Gross leasable area: 95,000 SF

Occupied: 89,500 SF (94.2% occupancy)

Total in-place base rent: $1,850,000/year
CAM reimbursements: $380,000/year

Tax reimbursements: $290,000/year
Percentage rent: $65,000/year

Vacancy & credit loss: 5% of PGI

Operating expenses:

- CAM costs: $4.20/SF ($399,000)
- Property taxes: $310,000

- Insurance: $55,000

- Management: 4% of EGI

- Reserves: $0.25/SF ($23,750)

Show the complete income waterfall from PGI to NOI and calculate the

operating expense ratio.

Expected Output: A detailed income statement from PGI through NOI with each line item, subtotals, and
the operating expense ratio (OpEx / EGI).

Refinement: Follow up: “What is the implied cap rate if this property traded at $26,500,000?”

¢ Chat — Cap Rate Decomposition and Market Analysis

Analyze cap rate trends and decompose the cap rate for the following

market data.



[Demonstration Example — Hypothetical Data]
Property type: Industrial/logistics

Market: Major distribution hub

Subject property NOI: $4,200,000

Purchase price: $72,400,000

Recent comparable sales:

1. 250,000 SF warehouse — sold $58M, NOI $3.3M

2. 180,000 SF logistics — sold $44M, NOI $2.4M

3. 320,000 SF distribution — sold $82M, NOI $4.5M

4, 200,000 SF flex industrial — sold $38M, NOI $2.5M

Calculate: (1) cap rate for each comp, (2) median and mean market cap
rate, (3) subject property cap rate, (4) premium/discount to market, (5)

decompose the cap rate into risk-free rate + risk premium components.

Expected Output: Cap rate analysis table with comp comparison, market statistics, risk decomposition,
and commentary on whether the subject pricing is justified.
Refinement: Follow up: “If market cap rates compress by 25 bps over the next 2 years while NOI grows

3%/vear, what is the implied appreciation return?

& API — DSCR Sensitivity and Debt Sizing Matrix

import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=3000,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Build a debt sizing sensitivity matrix.\n"
"Property NOI: $5,500,000\n"
"Property value: $85,000,000\n"
"Amortization: 30 years\n\n"

"Create a matrix showing maximum loan proceeds across:\n

"- Interest rates: 5.50%, 6.00%, 6.50%, 7.00%, 7.50%\n"



"- DSCR requirements: 1.20x, 1.25x, 1.30x, 1.35x\n\n"

"For each cell, show: max loan amount, LTV at that loan,
"and whether LTV or DSCR is the binding constraint "
"(assuming 65% max LTV).\n"

"Return as formatted table with binding constraint flagged."

3]
)

print(message.content[0].text)

Expected Output: A matrix showing maximum loan proceeds across interest rate and DSCR scenarios,
with LTV check and binding constraint identified for each cell.
O Chat — IRR Sensitivity Analysis

Perform a two-way sensitivity analysis on levered IRR for a real estate

acquisition.

[Demonstration Example — Hypothetical Data]
Base case: Purchase $42M, NOI $2.96M, 65% LTV, 6.25% rate, 5-year hold

Base case levered IRR: approximately 12.5%

Create a two-way sensitivity table showing levered IRR across:
- Exit cap rates (rows): 5.50%, 5.75%, 6.00%, 6.25%, 6.50%, 6.75%, 7.00%
- NOI growth rates (columns): 1.0%, 2.0%, 2.5%, 3.0%, 4.0%

Highlight cells where IRR exceeds 15% (strong) and cells where IRR falls

below 8% (risk).

Identify the break-even exit cap rate (IRR = 0%) at each growth rate.
Expected Output: 4 two-way sensitivity table with color-coding guidance, break-even analysis, and
commentary on the key risk factors for the investment.

Refinement: Follow up: “Add a third dimension: show how the IRR table changes at 55% LTV vs. 75%
LTv.”

¢O Chat — Rent Roll Analysis and Lease Expiration Profile

Analyze a commercial rent roll and create a lease expiration schedule.

[Demonstration Example — Hypothetical Data]
Property: 120,000 SF office building, 8 tenants



Tenant | SF | Rent/SF | Lease Start | Lease End | Escalations
A Corp | 35,000 | $28.00 | Jan 2022 | Dec 2026 | 2.5%/yr

B Inc | 22,000 | $31.50 | Jul 2023 | Jun 2028 | 3.0%/yr

C LLC | 18,000 | $30.00 | Mar 2021 | Feb 2026 | 2.0%/yr

D Group | 15,000 | $33.00 | Sep 2024 | Aug 2029 | 2.5%/yr

E Co | 12,000 | $29.50 | Jan 2023 | Dec 2027 | 2.5%/yr

F Ltd | 8,000 | $35.00 | Jun 2024 | May 2029 | 3.0%/yr

G Partners | 5,000 | $27.00 | Nov 2022 | Oct 2025 | 2.0%/yr
Vacant | 5,000 | — | — | = | -

Market rent: $34.00/SF

Provide:

1. Weighted average lease term remaining (WALT)

2. In-place rent vs. market rent analysis (mark-to-market)

3. Lease expiration schedule by year (SF and % of total)

4. Rollover risk assessment (concentration in any single year)
5. Revenue at risk in the next 24 months

6. Weighted average rent per SF

Expected Output: Comprehensive rent roll analysis with WALT, mark-to-market gap, expiration profile
by year, rollover risk commentary, and revenue-at-risk quantification.
Refinement: Follow up: “Assume 70% renewal probability at market rent, and 9 months downtime/TI cost

of $45/SF for non-renewals. What is the expected income impact in each expiration year?”

¢ Chat — Ground-Up Development Feasibility Quick Screen

Evaluate the financial feasibility of a ground-up development project.

[Demonstration Example — Hypothetical Data]

Project: 350,000 SF Class A industrial/logistics facility
Land cost: $12,000,000 (15 acres at $800,000/acre)

Hard costs: $95/SF gross ($33,250,000)

Soft costs: 18% of hard costs ($5,985,000)

Contingency: 5% of hard + soft ($1,961,750)

Total development cost budget: $53,196,750

Stabilized assumptions:



- NNN rent: $8.50/SF/year

- Occupancy: 97% (pre-leased to single tenant)
- OpEx: NNN (tenant pays all)

- Management: 2% of EGI

- Market cap rate for comparable stabilized assets: 5.75%

Determine: (1) Stabilized NOI, (2) Stabilized value, (3) Development
yield, (4) Profit on cost, (5) Development spread vs. market cap rate,

(6) Go/no-go recommendation with reasoning.

Expected Output: Development feasibility analysis with yield-on-cost calculation, profit-on-cost, spread

analysis, and a clear recommendation with supporting rationale.
& API — REIT Valuation (NAV and FFO Multiples)

import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=3000,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Value a hypothetical industrial REIT using NAV and FFO
approaches.\n\n"
"Financial data:\n"
"- Portfolio NOI: $580,000,000\n"
"- G&A expenses: $45,000,000\n"
"- Interest expense: $120,000,000\n"
"- Depreciation: $195,000,000\n"
"- Net income: $220,000,000\n"
"- Shares outstanding: 200,000,000\n"
"- Total debt: $3,200,000,000\n"
"- Cash: $150,000,000\n"
"- Current stock price: $32.50\n\n"
"Market data:\n"
"- Applicable cap rate for NAV: 5.50%\n"
"- Peer average P/FFO: 18.5x\n"



"- Peer average P/AFFO: 21.0x\n\n"

"Calculate: (1) FFO and FFO/share, (2) AFFO and AFFO/share "

"(assume recurring CapEx = $85M), "

"(3) NAV per share (capitalize NOI at cap rate, subtract
debt, add cash), "

"(4) Implied value from P/FFO and P/AFFO multiples, "

"(5) Premium/discount to NAV at current price, "
"(6) Valuation summary table.\n"

"Return structured JSON with all calculations."”

3]
)

print(message.content[0].text)

Expected Output: Complete REIT valuation with FFO/AFFO calculation, NAV analysis, multiple-based

valuation, and premium/discount to NAV assessment.
O Chat — Multi-Tier Waterfall with IRR Hurdles

Calculate a promote waterfall with multiple IRR hurdle tiers.

[Demonstration Example — Hypothetical Data]

Joint venture: GP 5% / LP 95% co-invest

Total equity: $20,000,000 (GP: $1,000,000, LP: $19,000,000)
Hold period: 5 years

Total distributions (operating + reversion): $35,000,000
Total profit: $15,000,000

Waterfall structure:

Tier 1: Return of capital to all investors pro rata

Tier 2: 8% preferred return (cumulative, non-compounding) — pro rata
Tier 3: 50/50 GP/LP split until GP IRR reaches 12%

Tier 4: 30/70 GP/LP split until GP IRR reaches 18%

Tier 5: 20/80 GP/LP split on remaining

Calculate the allocation to GP and LP at each tier.

Show the effective GP promote percentage of total profit.

Show final LP IRR and LP equity multiple vs. GP IRR and GP equity
multiple.



Expected Output: Tier-by-tier waterfall allocation table showing distributions to GP and LP at each
hurdle, with summary returns (IRR and equity multiple) for each party.

Refinement: Follow up: “What is the GP’s effective promote as a percentage of total profit? How does the
LP’s return change if the preferred return is 10% instead of 8%? "



8.4 Real Estate Financial Modeling Cheat Sheet

The following tables provide a comprehensive reference of key real estate formulas and

industry benchmarks. These formulas are standard across the industry and are used in

acquisition underwriting, portfolio analysis, and investment committee presentations.

Core Formulas

Metric

Formula

Notes

Net Operating Income (NOI)

EGI — Operating Expenses

Excludes debt service, CapEx,

income taxes, and depreciation

Capitalization Rate NOI / Property Value Also: NOI / Purchase Price. Inverse
of price multiple.
DSCR NOI / Annual Debt Service Lender minimum typically 1.20x—

1.35x

Loan-to-Value (LTV)

Loan Amount / Property Value

Lender maximum typically 60-75%

Internal Rate of Return (IRR)

Rate where NPV of all cash flows =
0

Includes initial equity, operating

CFs, and reversion

Equity Multiple

Total Distributions / Total Equity

Invested

Ignores timing; use with IRR for

complete picture

Cash-on-Cash Return

Annual Pre-Tax CF / Total Equity

Invested

Current yield metric; annual (not

cumulative)

Gross Rent Multiplier (GRM)

Purchase Price / Annual Gross

Rental Income

Quick screening metric; lower =

better value

Price per Square Foot

Purchase Price / Net Rentable Area

Comp metric for similar property

types

Operating Expense Ratio

Operating Expenses / Effective

Gross Income

Varies by lease type: NNN (low) vs.
gross (high)

Industry Benchmarks

The following benchmarks reflect published industry data from major research providers.
Real estate markets are cyclical and vary significantly by geography, property type, and

quality tier. Always verify with current data before using in live analysis.



Property Type Cap Rate Range Typical LTV Target Unlevered IRR
Class A Office (CBD) [ 5.0-7.0% 55-65% 7-10%
Class A Office 6.0-8.5% 55-65% 8-12%
(Suburban)

Grocery-Anchored 5.5-7.5% 60-70% 7-10%
Retail

Industrial/Logistics 4.0-6.0% 55-65% 6-9%
Multifamily (Class A) | 4.0-6.0% 65-75% 6-9%
Multifamily (Class 5.0-7.5% 65-75% 8-12%
B/C)

Full-Service Hotel 7.0-10.0% 50-60% 10-15%
Self-Storage 5.0-7.0% 60-70% 7-10%

Sources: NAREIT T-Tracker (2024), CBRE Cap Rate Survey (H2 2024), JLL Investment Outlook (2024). [Industry

benchmark — verify with current data]

Additional Reference Metrics

Metric Formula / Benchmark Usage
Debt Constant Annual Debt Service / Loan Amount | Used to calculate DSCR-constrained
max loan
Break-Even Occupancy (OpEx + Debt Service) / PGI Minimum occupancy to cover all
obligations
Debt Yield NOI / Loan Amount Lender risk metric; min 8—10% for
CMBS
Funds From Operations (FFO) Net Income + Depreciation — Gains | REIT income metric (NAREIT
on Sale definition)
AFFO FFO — Recurring CapEx — Straight- | Adjusted FFO; closer to true cash
Line Rent Adj. flow
Development Yield Stabilized NOI / Total Development | Must exceed market cap rate for
Cost value creation




Key Takeaways

Real estate financial modeling is distinct from corporate finance modeling because of four
defining characteristics: asset-heavy balance sheets, heavy leverage, yield-focused returns,
and long holding periods that make DCF analysis essential.

The property cash flow waterfall (PGI — Vacancy — EGI — OpEx — NOI) is the universal
structure for every real estate model, regardless of property type or investment strategy.
Debt sizing uses dual constraints (LTV and DSCR), and the funded loan is the lesser of the
two. Understanding which constraint is binding is critical for structuring acquisitions and
negotiating loan terms.

Cap rates and NOI are the two variables that determine property value. A 25 basis point
change in cap rate can swing property value by 4-5%, making exit cap rate assumptions the
single largest source of return uncertainty.

Waterfall distributions align GP/LP interests through preferred returns, catch-up provisions,
and promote structures. The promote is the GP’s primary economic incentive and is only
earned after LP return thresholds are met.

Development models must show a positive spread between development yield and market
cap rate to justify the construction risk. This spread (typically 100-200 bps) compensates the

developer for execution risk, lease-up risk, and capital at risk during construction.

IRR and Equity Multiple must be evaluated together. A high IRR with a low multiple may
indicate a very short hold; a high multiple with a low IRR may indicate capital tied up for too
long.

The DARE framework ensures that real estate prompts include all necessary context:
property specifics (D), structured data inputs (A), iterative refinement (R), and verification of
outputs against industry standards (E).

REIT valuation uses FFO/AFFO multiples and NAV analysis rather than traditional P/E
ratios, because depreciation significantly understates REIT cash flows.

Always verify benchmarks (cap rates, LTV ranges, construction costs) with current market
data. Real estate markets are cyclical and location-specific; historical averages may not

reflect current conditions.



s i) Uaill 8 Ll A dail

el Jaall Jdla — Net Operating Income (NOI)
4aw )il Ja=s — Capitalization Rate (Cap Rate)

Cpall Aead dgkaat i — Debt Service Coverage Ratio (DSCR)
Lall Y Gl dpns — Loan-to-Value (LTV)

3l ailall Jas — [nternal Rate of Return (IRR)
Aslal) (3488 cacliaa — Equity Multiple

il e gamill lall — Cash-on-Cash Return

8l Jaall Jaa) — Effective Gross Income (EGI)
Jaiaall Jaall Jea) — Potential Gross Income (PGI)
sl Jame — Vacancy Rate

<o) Jsas — Rent Roll

abiudl clisss — Tenant Improvements (T1)
el D gae — [easing Commission

dllaud ) il — Capital Expenditure (CapEx)

z oSl w5l — Waterfall Distribution

Gaadall 2ilall — Preferred Return

U gasall dasll — Promote / Carried Interest

llasll (e J) ¥ — Funds From Operations (FFO)
kil dile — Development Yield

el L) 3 g0ia — Real Estate Investment Trust (REIT)
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