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Readings	and	Learning	Objectives
TOPIC  
2

CAIA Associa�on. CAIA Curriculum Level I Volume I. Self-published, CAIA Associa�on,
2024.
Reading 2.7: Deriva�ves and Risk-Neutral Valua�on

2.7.1: Demonstrate knowledge of forward and futures contracts.
Including:

Describe the trading differences between forward and futures contracts.
Apply the marking-to-market process for futures positions.
Discuss the effect of marking-to-market on counterparty risk.
Evaluate the effect of marking-to-market and the time value of money on risk and on prices.
Analyze initial margin for futures positions.
Analyze maintenance margin for futures positions.

2.7.2: Demonstrate knowledge of foundations of forward contracts.
Including:

Describe the settlement and delivery processes of forward contracts.
Understand the no-arbitrage approach to determining forward prices.
Determine the forward contract price of a zero-coupon default-free bond.
Analyze forward prices and expected spot prices under risk neutrality.
Understand the relationship between forward prices and expected bond rates.

2.7.3: Demonstrate knowledge of the impacts of forward contracts on rates.
Including:

Describe the forward rate agreement (FRA) process.
Understand and apply the relationship between FRAs and implied forward interest rates.
Explain forward rates and their extensions.

2.7.4: Demonstrate knowledge of the impact of forward contracts on assets with bene�its and costs
of carry.

Including:
Discuss the bene�its and costs of carrying (i.e., holding) a cash position and the
incorporation of convenience yields and storage costs in cost-of-carry models.
Calculate the forward price of a commodity.
Discuss four factors that differentiate forward pricing on �inancial assets with those of
physical assets.
Understand challenges involving measuring storage costs and convenience yields.
Discuss the dif�iculties of short-selling physical assets and the resulting implication to the
formula for forward prices.
Calculate forward contracts with non-zero market value.

2.7.5: Demonstrate knowledge of managing long-term futures exposures.
Including:

Discuss futures contracts with different settlement dates.
Understand how rollover decisions alter long-run returns.

2.7.6: Demonstrate knowledge of option exposures.
Including:



Understand option risk exposure diagrams.
Explain the key characteristics of long and short positions in an underlying asset.
Understand the key characteristics of call and put exposures.
State the key characteristics of protective put exposures.
Discuss characteristics of option spreads (e.g., bull spreads, bear spreads, and ratio
spreads).
Understand the key characteristics of option combinations (e.g., straddles, strangles, and the
concept of risk reversals).
Apply the concepts of option collars and put-call parity.

2.7.7: Demonstrate knowledge of interest rate options.
Including:

Describe an interest rate cap and calculate cap payments.
Describe interest rate �loors and calculate �loor payments.
Discuss interest rate options and counterparty risk.

2.7.8: Demonstrate knowledge of interest rate swaps.
Including:

Understand simple interest rate swaps.
Identify payers and receivers of interest rate swaps.
Explain how pensions use interest rate swaps.
Understand the mechanics of interest rate swaps.
Describe the initial valuation of an interest rate swap and calculate the expected payments
of the swap.
Understand how an existing swap is valued.
Discuss risks in interest rate swaps.
Discuss the global �inancial crisis of 2007-2009 in the context of swap risk.

2.7.9: Demonstrate knowledge of option pricing models and option sensitivities.
Including:

Understand the concept of an option on a portfolio.
Understand the Black-Scholes call-option formula.
Understand the Black forward option pricing model.
Understand the currency option pricing model.
Explain the �ive most popular option sensitivities (i.e., delta, vega, theta, rho, and gamma).
Describe option sensitivities such as omicron, lambda, and omega.
Discuss the uses of option sensitivities in risk management.

Reading 2.8: Measures of Risk and Performance
2.8.1: Demonstrate knowledge of measures of risk.
Including:

De�ine semivariance, semistandard deviation, downside deviation, semivolatility, and
tracking error.
Describe drawdown, shortfall risk, target semivariance, and target semistandard deviation.
Calculate drawdown.
Interpret value at risk (VaR) and conditional value at risk (CVaR).
Discuss the strengths and weaknesses of VaR.

2.8.2: Demonstrate knowledge of methods for estimating value at risk (VaR).
Including:

Apply a parametric approach to estimate VaR with normally distributed returns or with
normally distributed underlying factors.
Describe methods for estimating volatility as an input for VaR calculations.
Describe methods for estimating VaR for leptokurtic positions.
Describe methods for estimating VaR directly from historical data.
Describe how the Monte Carlo analysis can be used to estimate VaR.
Discuss and apply the aggregation of portfolio-component VaRs to determine the VaR for a
portfolio under various assumptions (i.e., perfect correlation, zero correlation, and perfect
negative correlation).

2.8.3: Demonstrate knowledge of benchmarking and performance attribution.
Including:



De�ine benchmarking.
Identify types of benchmarks.
Discuss performance attribution.

2.8.4: Demonstrate knowledge of ratio-based performance measures used in alternative investment
analysis.

Including:
Describe the two major types of performance measures.
De�ine Sharpe ratio, Treynor ratio, Sortino ratio, information ratio, and return on VaR.
Discuss the properties in using the Sharpe ratio.
Calculate Sharpe ratio, Treynor ratio, Sortino ratio, information ratio, and return on VaR.
Discuss the properties in using the Treynor ratio.

2.8.5: Demonstrate knowledge of risk-adjusted performance measures used in alternative
investment analysis.

Including:
De�ine Jensen’s Alpha and the M2 (M-Squared) approach.
Calculate Jensen’s Alpha and the M2 (M-Squared) approach.

2.8.6: Demonstrate knowledge of pricing and historic data analysis.
Including:

Interpret models of stale prices.
Describe the effect of stale pricing on historic mean returns and volatility.
Calculate the effect of stale pricing on historic mean returns and volatility.

2.8.7: Demonstrate knowledge of valuation and volatility of private assets.
Including:

Discuss the smoothing of prices and returns.
Determine the effect of smoothing on observed volatility.
Identify the primary ways that returns can be managed.
Discuss how appraisals contribute to smoothing of private asset prices.
Compare smoothed returns with market returns.

Reading 2.9: Alpha, Beta, and Hypothesis Tes�ng
2.9.1: Demonstrate knowledge of beta and alpha.
Including:

Understand the role of beta in the analysis of traditional and alternative investments.
Understand the role of alpha in the analysis of traditional and alternative investments.

2.9.2: Demonstrate knowledge of return drivers.
Including:

Discuss the classi�ication of assets into beta drivers and alpha drivers.
Discuss the characteristics of beta drivers and their behavior over time.
Discuss passive beta drivers as pure plays on beta.
Discuss the characteristics of alpha drivers.
Discuss product innovators and process drivers.

2.9.3: Demonstrate knowledge of empirical approaches in estimating alpha and return persistence.
Including:

Identify the steps involved in estimating alpha from historical performance.
Discuss how an experiment of a fair casino game can illustrate the challenges to empirical
analysis of manager skill.
De�ine abnormal return persistence.
Discuss attribution of idiosyncratic returns to luck or skill.
Interpret estimated return persistence.

2.9.4: Demonstrate knowledge of return attribution.
Including:

Calculate beta, forecasted alpha, and realized alpha.
Discuss the three primary types of model misspeci�ication (i.e., omitted systematic return
factors, misestimated betas, and nonlinear risk-return relationships) and their effects on



return attribution.
Describe various types of beta nonstationarity (i.e., beta creep, beta expansion, and market
timing) and their effects on return attribution.
Discuss how alpha and beta can become commingled.

2.9.5: Demonstrate knowledge of statistical issues in analyzing alpha and beta.
Including:

Understand the effect of non-normality on the cross-sectional search for alpha.
Identify the potential effects of outliers on reported results.
Describe issues involving biased testing in the search for alpha.
Discuss the challenges of spurious correlation and causality in beta estimation.
Explain three major fallacies of alpha estimation and two major fallacies of beta estimation
and the lessons that arise from them.

TOPIC  
3

CAIA Associa�on. CAIA Curriculum Level I Volume II. Self-published, CAIA Associa�on,
2024.
Reading 3.1: Natural Resources and Land

3.1.1: Demonstrate knowledge of natural resources other than land.
Including:

Discuss natural resources as an exchange option.
Discuss the concept of moneyness as it pertains to the development of natural resources.
Discuss why some in-the-money development options should not be immediately exercised.
Describe the relationship between the moneyness of natural resource options and short-
term �inancial risks.

3.1.2: Demonstrate knowledge of land as an alternative asset.
Including:

Describe the three types of land lots (i.e., paper lots, blue top lots, and �inished lots).
Discuss investment in undeveloped land as a call option.
Apply the binomial option pricing technique for valuing land as a call option.
Describe the risks and returns of investing in land.
Calculate the expected return of land investments.

3.1.3: Demonstrate knowledge of timber and timberland as alternative assets.
Including:

Discuss the characteristics of timber and timberland.
Discuss the role of timberland investment management organizations (TIMOs).
Describe the risks and returns of timberland investments.
Identify methods of gaining exposure to timberland.
Explain bene�its and disadvantages of timber investment.

3.1.4: Demonstrate knowledge of farmland as an alternative asset.
Including:

Discuss the characteristics of farmland investments.
Calculate the value of farmland based on annual operating income and the cap rate.
Understand the structure of farmland ownership and management.
Discuss supply and demand factors of agricultural products.
Identify three key bene�its and three key disadvantages of farmland investment.
Identify methods of obtaining exposure to farmland.
Discuss the value and importance of assets with multiple purposes.

3.1.5: Demonstrate knowledge of contagion, price indices, and biases in real estate values.
Including:

Discuss the reliability of market prices versus appraisal-based data.
De�ine contagion.

3.1.6: Demonstrate knowledge of observations regarding historical returns of timberland and
farmland.

Including:



Summarize the key observations on historical timber and farmland returns that are
consistent with economic reasoning.

Reading 3.2: Commodi�es
3.2.1: Demonstrate knowledge of investing in commodities without futures.
Including:

Discuss disadvantages of direct investment in physical commodities.
Interpret Hotelling’s theory.
Explain Julian Simon’s argument related to direct commodity returns.
Understand the idiosyncratic risks and two-betas of commodity-related equity returns.
Describe investments in commodities through exchange-traded funds (ETFs).
Discuss advantages and disadvantages of commodity-linked notes (CLNs).
Apply option valuation methods to price commodity-linked notes.

3.2.2: Demonstrate knowledge of the term structure of forward prices on commodities.
Including:

Understand the costs of carry for commodities.
Calculate the costs of carry for commodities.
De�ine supply elasticity and how it relates to harvests and shifts in demand.
De�ine backwardation and contango with respect to the term structure of forward prices.
Explain backwardation and contango in relation to cost of carry in a perfect market.
Explain backwardation and contango in relation to cost of carry in an imperfect market.
Discuss the basis of forward and futures contracts.
Interpret calendar spreads on forward contracts.
Calculate the return on calendar spreads.
Discuss the risks of a calendar spread.

3.2.3: Demonstrate knowledge of rolling of forward and futures contracts.
Including:

Discuss why returns on a futures contract can differ from the spot return.
Understand the components of future returns and how they are calculated.
Understand differing interpretations of rolling contracts.
Explain roll yield and how it relates to the slope of a forward curve.
Explain roll yield, carrying costs, and the basis in the context of alpha.
Discuss how the strategy of rolling contracts affects return expectations.
Interpret the impact of rolling contracts on alpha.
Discuss three propositions regarding roll return.

3.2.4: Demonstrate knowledge of normal backwardation and normal contango.
Including:

Explain normal backwardation.
Explain normal contango.
Interpret normal backwardation and normal contango with respect to the risks and returns
of commodities and forward contracts on commodities.
Discuss John Maynard Keynes’ argument of normal backwardation.
Discuss commodity forward curves and how they relate to storage costs and inventory
variation.
De�ine the market segmentation hypothesis and how it applies to commodity forward
prices.
Interpret option-based models of the forward curve for commodities.

3.2.5: Demonstrate knowledge of commodity exposure and diversi�ication.
Including:

Summarize why commodity returns may have low correlation with stock and bond prices.
Discuss commodities as diversi�iers in a perfect market equilibrium.
Discuss commodities as diversi�iers in the presence of market imperfections.
Discuss commodities as diversi�iers against unexpected in�lation.

3.2.6: Demonstrate knowledge of expected returns and risk attributes on commodities.
Including:



Interpret empirical evidence on long-run commodity price changes.
Interpret theoretical evidence on expected commodity returns.
Discuss irrelevancy of commodity price expectations to returns on futures contracts.
Identify four favorable characteristics of commodities with respect to event risks.
Describe commodities as a defensive investment.
Discuss institutional investing demand and its effect on commodity prices.

3.2.7: Demonstrate knowledge of commodity indices.
Including:

Discuss the process of construction of commodity futures indices.
Discuss the characteristics of commodity indices given by S&P GSCI, BCOM, and CRB.
Discuss production-weighted long only commodity indices.
Discuss market liquidity-weighted long only commodity indices.
Discuss tier-weighted long only commodity indices.

3.2.8: Demonstrate knowledge of observations regarding historical returns of commodities.
Including:

Summarize the key observations on historical commodity returns that are consistent with
economic reasoning.

Reading 3.3: Other Real Assets
3.3.1: Demonstrate knowledge of commodity producers.
Including:

Describe how commodity prices drive the performance of an operating company.
Describe the empirical evidence between commodity prices and operating �irms.
Discuss the empirical evidence on the correlation between commodity prices and equity
prices of commodity-producing �irms.

3.3.2: Demonstrate knowledge of liquid alternative real assets.
Including:

Describe the structure of master limited partnerships (MLPs) within the MLP sector.
Identify tax characteristics of MLPs.
Discuss valuations and distribution rates of MLPs.

3.3.3: Demonstrate knowledge of infrastructure in the alternative investment space.
Including:

Understand the history of infrastructure investing.
Identify the common attributes of investable infrastructure.

3.3.4: Demonstrate knowledge of infrastructure classi�ications.
Including:

Identify the �ive infrastructure sectors.
Contrast economic infrastructure and social infrastructure.
Understand the role of public-private partnerships in infrastructure investing.
Identify the stages of infrastructure investing.

3.3.5: Demonstrate knowledge of infrastructure investing.
Including:

Explain infrastructure investment vehicles.
Contrast the four common types of infrastructure investment styles.
Evaluate the performance of infrastructure relative to in�lation.

3.3.6: Demonstrate knowledge of risk and opportunities in infrastructure.
Including:

Identify twelve determinants of infrastructure.
Discuss the risks and government regulation of infrastructure investing.
Discuss opportunities and allocations of infrastructure investments.

3.3.7: Demonstrate knowledge of intellectual property.
Including:

Identify and discuss characteristics of intellectual property.
Identify six characteristics of real assets and how those relate to intellectual properties.
Understand and apply a simpli�ied model of intellectual property.

3.3.8: Demonstrate knowledge of cash �lows of intellectual property.
Including:



Discuss �ilm production and its distribution revenues as an alternative investment.
Discuss �ilm production and its distribution expenses as an alternative investment.
Discuss �ilm �inancing in the context of investment.
Explain the pro�itability of �ilm investment.

3.3.9: Demonstrate knowledge of historical performance data on visual works of art.
Including:

Discuss the historical performance data of visual works of art.
3.3.10: Demonstrate knowledge of research and development and patents as unbundled intellectual

property.
Including:

Explain the process of accessing research and development via patents.
Discuss the process of patent acquisition and licensing strategies of patents.
Discuss the enforcement of patent law and various litigation strategies.
Identify patent sale license-back strategies.
Identify patent lending strategies.
Analyze patent sales and pooling.
Discuss risks relevant to investing in patents.

Reading 3.4: Overview of Real Estate
3.4.1: Demonstrate knowledge of categories of real estate.
Including:

Contrast the private and public ownership of real estate.
Discuss the investment continuum of real estate equity and debt investing.
Understand how allocators access residential real estate investments.
Detail the major property types and subcategories of commercial real estate.
Discuss real estate categorization based on market size.
Understand the challenges of international real estate investments.

3.4.2: Demonstrate knowledge of advantages, disadvantages, and styles of commercial real estate
investments.

Including:
Discuss seven potential advantages of investing in commercial real estate.
Discuss four potential disadvantages of investing in commercial real estate.
Describe styles of real estate investing.
Understand the core real estate style of investment.
Understand the value-add real estate style of investment.
Understand the opportunistic real estate style of investment.
Describe the attributes of differentiating real estate styles.
Discuss the purposes of real estate style analysis.

3.4.3: Demonstrate knowledge of the three real estate investment styles.
Including:

Construct a portfolio that would meet real estate policy objectives by utilizing the three
investment styles to add portfolio tilts.

3.4.4: Demonstrate knowledge of the of�ice real estate sector.
Including:

Identify the various types of of�ice properties.
Understand the classi�ication of of�ice properties.
Discuss the factors impacting cap rates of of�ice properties.
Understand the supply and demand dynamics related to of�ice properties.

3.4.5: Demonstrate knowledge of the industrial and retail real estate sectors.
Including:

Identify the various types of industrial properties.
Identify the various types of retail properties.
Discuss the factors impacting cap rates of industrial properties.
Discuss the factors impacting cap rates of retail properties.
Understand the supply and demand dynamics related to industrial properties.
Understand the supply and demand dynamics related to retail properties.

3.4.6: Demonstrate knowledge of the multifamily and other real estate sectors.
Including:



Identify the various types of multifamily properties.
Identify the various types of other real estate properties.
Understand the supply and demand dynamics related to multifamily properties.

Reading 3.5: Real Estate Assets
3.5.1: Demonstrate knowledge of the debt securities in the private market real estate capital stack.
Including:

Compare the characteristics of �irst mortgages, A/B structures, second mortgages, and
mezzanine debt.
Describe a fulcrum security.

3.5.2: Demonstrate knowledge of the equity portion of the private market real estate capital stack.
Including:

Compare the characteristics of preferred equity and common equity.
Describe the purpose of the intercreditor agreement.
Compare the capital stack of a mortgaged fee simple deal to a leveraged asset on a ground
lease.
Calculate the total leverage and equity needed for a project on a ground lease.

3.5.3: Demonstrate knowledge of commercial mortgages in the context of alternative investments.
Including:

Describe the analysis of default risk of commercial mortgages.
Identify and apply �inancial ratios employed in the analysis of commercial mortgage default.
Estimate the effects of leverage on cash-on-cash returns.

3.5.4: Demonstrate knowledge of commercial mortgages in the context of alternative investments.
Including:

Describe characteristics of the different types of commercial real estate mortgages:
construction mortgages, mini-perm construction mortgages, transitional mortgages, and
permanent mortgages.
Describe characteristics of commercial real estate �irst mortgages, �irst mortgage A/B note
structures, second mortgages, and stretched �irst mortgages.
Understand the advantages and disadvantages to both borrower and lender of each type of
mortgage.

3.5.5: Demonstrate knowledge of the investment continuum in private market real estate.
Including:

Contrast the characteristics of mezzanine debt, preferred equity, common equity, and
ground leases as alternatives for �inancing real estate projects.
Describe a fulcrum security.

3.5.6: Demonstrate knowledge of alternative real estate investment vehicles.
Including:

Identify and describe private market real estate investment structures and the
subcategories of each structure.
Identify and describe the advantages and disadvantages of each investment structure’s
subcategories.
Identify and describe private equity real estate funds.
Identify and describe commingled real estate funds.
Identify and describe syndications.
Identify and describe joint ventures.
Describe limited partnerships, and apply the concepts of gearing and loan-to-value (LTV)
ratios.

3.5.7: Demonstrate knowledge of liquid alternatives: REITs, REOCs, and ETFs.
Including:



De�ine types of real estate investment trusts (REITs).
List advantages and disadvantages of REITs as an investment.
Contrast private and public REITs.
De�ine the FTSE NAREIT US Real Estate Index Series.
Contrast the structures of REITs and real estate operating companies (REOCs).

Reading 3.6: Real Estate Methods
3.6.1: Demonstrate knowledge of real estate development in the context of alternative investments.
Including:

Calculate a development yield.
Understand the importance of due diligence in formulating assumptions.
Describe the difference between hard and soft costs.
Understand the relationship between the development yield and the market cap rate and
how it can affect the development decision.

3.6.2: Demonstrate knowledge of commercial real estate valuation.
Including:

Discuss the importance of commercial real estate equity exposures.
Identify the four appraisal assumptions.
Identify the six items that are included in an appraisal report.
Identify and discuss the three common methodologies used in commercial real estate
valuations.
Explain the sales comparison approach and when it is most useful.
Explain the cost approach and when it is most useful.
Explain the income approach and the three subcategories of cap rate, discounted cash �low,
and gross income multiplier.
Calculate cap rates.
Calculate a gross income multiplier.
Explain the two ways to calculate a reversion cap rate for a discount cash �low valuation.
Describe the NCREIF property index as an appraisal-based index.

3.6.3: Demonstrate knowledge of valuation and risks of real estate equity as well as the income
method of real estate valuation.

Including:
Apply the discounted cash �low approach (i.e., income approach) to the calculation of net
operating income.
Calculate a real estate project’s discount rate using the risk premium approach, and use that
rate to value the project.
Understand the role of taxes in estimating both the discount rate and the cash �lows of a real
estate project.
Calculate the appraised value of an of�ice building using the income approach.

3.6.4: Demonstrate knowledge of alternative real estate investment vehicles and equity REIT
returns.

Including:
Identify and describe open-end real estate mutual funds.
Discuss options and futures on real estate indices.
Identify and describe exchange-traded funds based on real estate indices.
Identify and describe closed-end real estate mutual funds.
Discuss equity real estate investment trusts.
Contrast private and public REITs.
Discuss possible illiquidity premiums in public REITs.
De�ine the FTSE NAREIT US Real Estate Index Series.

3.6.5: Demonstrate knowledge of historical risks and returns of equity real estate investment trusts
(REITs).

Including:



Summarize the key observations on historical equity REIT returns that are consistent with
economic reasoning.

TOPIC  
4

CAIA Associa�on. CAIA Curriculum Level I Volume II. Self-published, CAIA Associa�on,
2024.
Reading 4.1: Private Equity Inves�ng

4.1.1: Demonstrate knowledge of the three main private equity strategies.
Including:

Discuss private equity as an asset class and the three primary private equity strategies.
Understand the relationship between the business life cycle and stages of private equity
investing.
Distinguish between venture capital, growth equity, and buyouts.

4.1.2: Demonstrate knowledge of private equity (PE) �irms and funds.
Including:

De�ine PE funds.
Discuss the organization structure of PE funds.
Understand PE investment by institutional investors.
Discuss PE fund intermediation around ef�icient inef�iciencies.
Identify the �ive primary functions of PE funds.

4.1.3: Demonstrate knowledge of institutional investor PE fund programs.
Including:

Describe forms of PE fund intermediation.
Discuss the life cycle and stages of development of a fund investment program.
Interpret the fund J-curve.
Understand undrawn capital commitments.

4.1.4: Demonstrate knowledge of subscription lines in private equity.
Including:

Identify the bene�its and risks to general partners and limited partners when subscription
lines are used.
Apply IRR methodology to determine the change in reported return when subscription lines
are used.

4.1.5: Demonstrate knowledge of the limited partner (LP) and general partner (GP) relationship life
cycle in private equity.

Including:
Understand the relationship between LPs and GPs in PE.
Discuss the three phases in LP and GP relationships.

4.1.6: Demonstrate knowledge of publicly traded PE �irms.
Including:

Understand governance issues within publicly traded PE �irms.
Contrast PE governance structures.

4.1.7: Demonstrate knowledge of exit strategies for private equity and venture capital portfolio
company investments.

Including:
Identify the various types of exits available to private equity managers.
Compare strategic mergers to �inancial mergers or secondary buyouts.
Understand the IPO process.
Discuss direct listings.

4.1.8: Demonstrate knowledge of SPACs.
Including:



Understand SPACs.
Compare direct listings, special purpose acquisition corporations (SPACs), and initial public
offerings (IPOs), including their advantages and disadvantages.
Explain how and when the shares of a SPAC can be described as a default-free convertible
bond.

Reading 4.2: Venture Capital
4.2.1: Demonstrate knowledge of venture capital and its role �inancing startups.
Including:

De�ine venture capital opportunities and venture capitalists.
Discuss the history of venture capital.
Understand the cash needs for startups and the VC �inancing model.

4.2.2: Demonstrate knowledge of the stages of venture capital.
Including:

Distinguish between the earlier stages and later stages of venture capital investing.
Contrast pre-seed, seed, and Series A stages.
Identify investment and company characteristics by stage.

4.2.3: Demonstrate knowledge of venture capital risk and returns.
Including:

Understand the historical returns of venture capital fund investors.
Explain the risk pro�ile of venture capital investments.
Interpret the J-curve for private equity projects.
Discuss return expectations for venture capital investors.

4.2.4: Demonstrate knowledge of academic research on venture returns.
Including:

Understand performance persistence in venture capital returns.
Identify return drivers of venture capital funds.
Apply the conclusions from academic research on VC investing.
Discuss the three primary risk premium associated with venture capital investing.

4.2.5: Demonstrate knowledge of venture capital valuation methods.
Including:

Apply the valuation of VC companies based on Total Addressable Market.
Apply the valuation of VC companies based on operating income.
Understand the economic rationale for the high discount rates used by venture capitalists.
Distinguish between pre-money valuation and post-money valuation.

4.2.6: Demonstrate knowledge of venture capital follow-on �inancing decisions.
Including:

Discuss the factors in the decision process for follow-on investments.
Discuss venture capital business plans.
Analyze equity dilution in follow-on �inancings.
Recommend a fund reserve strategy.

4.2.7: Demonstrate knowledge of venture capital securities.
Including:

Identify the types of securities used by venture capitalists.
Contrast Simple Agreement for Future Equity (SAFE) with warrants.
Explain the advantages of using convertible preferred stock.

4.2.8: Demonstrate knowledge of the dynamics of venture opportunities.
Including:

Identify implications of winner-take-all markets.
Identify implications of longer time horizons to exits.
Identify three potential reasons for the declining number of public �irms in the US.
Discuss competition between private and public ownership structures.

4.2.9: Demonstrate knowledge of growth equity.
Including:



De�ine growth equity investments and describe growth equity investments.
Discuss protective provisions as a key deal characteristic in growth equity investment.
Discuss redemption rights as a key deal characteristic in growth equity investment.
Explain the valuation of growth equity based on revenue.
Calculate the valuation of growth equity based on revenue.

Reading 4.3: Buyout
4.3.1: Demonstrate knowledge of buyouts and leveraged buyouts, and merchant banking.
Including:

Explain the buyout strategy.
Discuss the history of leveraged buyouts.
Discuss three key economic and agency issues of buyouts.
Describe the evolution of the buyout market.
Understand buyout objectives.
Discuss capital structure optimization in buyouts.
Discuss operation ef�iciency in buyouts.
Discuss merchant banking practices.

4.3.2: Demonstrate knowledge of the various buyout strategies.
Including:

Identify the categories of LBOs.
Contrast the different types of private equity buyouts.

4.3.3: Demonstrate knowledge of the characteristics of buyout funds.
Including:

Contrast LBO funds by target cap size.
Analyze total number, size, and implications of buyout fund fees.
Discuss agency relationships and their role in LBO �irms.
Understand LBO auction markets.
Understand bene�its and concerns of club deals in LBOs.
Discuss factors driving buyout risks relative to VC risks.

4.3.4: Demonstrate knowledge of leveraged buyouts (LBOs).
Including:

Calculate projected valuations of an LBO.
Identify LBO exit strategies.
Identify bene�its of strong corporate governance principles to the public market.

4.3.5: Demonstrate knowledge of private investments in public equity (PIPEs).
Including:

Identify characteristics and types of securities issued through PIPEs.
Understand motivations of buyers and sellers in PIPEs.
Contrast traditional and structured PIPEs.
Explain toxic PIPEs.

4.3.6: Demonstrate knowledge of liquid alternatives in the private equity sector.
Including:

Describe business development companies (BDCs).
Calculate the premium (or discount) of closed-end fund prices.
Understand the effect of illiquidity on closed-end fund pricing.
Discuss the diversi�ication and return-enhancement potential of liquid private equity pools.
Discuss other liquid investments in private equity.

4.3.7: Demonstrate knowledge of long-hold buyout funds.
Including:

Identify the types of funds and assets likely to be held for 15 to 20 years.
List the bene�its and drawbacks of long-hold buyout funds.



The following is a review of the Introduction to Alternative Investments principles designed to address the
learning objectives set forth by CAIA Association®. Cross-reference to CAIA Association Reading 2.7.

READING 2.7

DERIVATIVES AND RISK-NEUTRAL VALUATION

Topic	2

EXAM FOCUS
This reading covers four types of derivatives: forwards, futures, options, and swaps. For
the exam, understand how forward contracts are priced and how they are extended to
forward rate agreements. Also, be able to explain how carrying costs and convenience
yields impact the decision to invest in forwards versus long positions in the underlying
assets. Forwards and futures differ in several key ways, including how they are traded,
marked-to-market, and margin requirements. Understand the different types of option
strategies and how pricing models are used to value option positions. In addition, know
the mechanics of interest rate swaps and how to compute expected swap payments.
Finally, be able to differentiate between the option sensitivities and describe how they
can be used to manage risk.

FORWARD AND FUTURES CONTRACTS

LO	2.7.1:	Demonstrate	knowledge	of	forward	and	futures	contracts.

Including:
Describe	the	trading	differences	between	forward	and	futures	contracts.
Apply	the	marking-to-market	process	for	futures	positions.
Discuss	the	effect	of	marking-to-market	on	counterparty	risk.
Evaluate	the	effect	of	marking-to-market	and	the	time	value	of	money	on	risk	and	on	prices.
Analyze	initial	margin	for	futures	positions.
Analyze	maintenance	margin	for	futures	positions.

Forward Contracts vs. Futures Contracts
A forward	contract is a bilateral contract that obligates one party to buy and one
party to sell a speci�ic quantity of an asset, at a set price, on a speci�ic date in the future.
A futures	contract is a forward contract that is standardized and exchange traded. The
main differences between futures and forwards are that futures are regulated, traded in
an active secondary market, backed by a clearinghouse, and require daily settlement of
gains and losses. All trading in �inancial, currency, and commodity futures is regulated
by the Commodity Futures Trading Commission (CFTC).



Futures contracts are similar to forward contracts in the following ways:
Settlement. Futures and forwards can be either deliverable (i.e., the underlying asset
must be delivered) or cash settlement contracts.
Initial	pricing. Futures and forwards are priced to have zero value at the time an
investor enters into the contract.

Futures contracts differ from forward contracts in the following ways:
Exchange	trading. Futures contracts trade on organized exchanges and provide daily
liquidity and transparent pricing. Forwards are private over-the-counter (OTC)
contracts, generally do not trade, and do not have observable prices.
Standardization. Futures contracts have standardized contract sizes and terms.
Forward terms (e.g., collateral size, contract size, delivery terms, etc.) are customized
to the needs of the parties involved, which is a signi�icant advantage to using
forwards.
Clearinghouse. A single clearinghouse is the counterparty to all futures contracts.
The clearinghouse comprises exchange members who pool capital and guarantee
contract performance even if a single member were to default. Forwards are
contracts with the originating counterparty and contain signi�icant counterparty
risk.
Mark-to-market. Futures contracts are marked-to-market. Forward contracts are
generally not marked-to-market. This process will be detailed in the next section.
Regulation. The government regulates futures markets. Forward contracts are usually
not regulated.

The party to the futures contract that agrees to buy or receive the �inancial or physical
asset has a long futures position, and is called the long. The party to the futures contract
that agrees to sell or deliver the asset has a short futures position, and is called the
short. A trader may make a reverse (i.e., offsetting or opposite) trade in the futures
market to close out the position of the initial futures contract. Forward contracts are
more dif�icult to close out, as they require agreement by the counterparty to exit the
contract. One party can always take an opposite position in another contract to
eliminate market exposure, but counterparty risk will still exist. Counterparty	risk is
the risk that a party to a contract fails to perform the duties associated with that
contract.

Open	interest in the futures market is the number of outstanding contracts. A long
position and short position on the same futures contract are counted as one contract
toward open interest.

Marking-to-Market Process
In the futures markets, margin is a performance guarantee. It is money deposited with a
broker by both the long and the short. To safeguard the clearinghouse, the exchange
requires traders to post margin and settle their accounts on a daily basis.

Over the course of each daily trading session, futures contracts change in value,
representing a loss to one counterparty and a gain to the other. At the end of the day,



futures contracts are marked-to-market, a process in which the change in contract
value is transferred in cash from the margin account of the counterparty with a loss in
value to the margin account of the counterparty with a gain in value. This adjusts the
futures contract price to the spot price (i.e., current price of the underlying asset),
resulting in a contract value of zero. For example, consider a long futures contract at a
price of $10. If the underlying asset experiences a $1 decrease in value, the long
position experiences a $1 per contract loss and will lose this amount from the margin
account. Because of the $1 cash transfer out of the margin account, the new long
contract price is effectively $9 per contract (i.e., $10 minus $1).

Marking-to-Market and Counterparty Risk
As a result of the mark-to-market process, large gains or losses are not allowed to
accumulate over the life of the contract, and because the clearinghouse is the
counterparty to all contracts, counterparty risk is minimal. Any counterparty that is
unable to meet the �inancial obligation required in the mark-to-market process forfeits
its position and a new counterparty takes over. In the absence of daily marking-to-
market, a crisis	at	maturity will exist. This form of counterparty risk occurs when a
party fails to deliver either the payment required or the asset itself at the end of the
contract. Note that some �irms prefer to use forward contracts to avoid the daily cash
�low volatility that can occur from the mark-to-market process in futures markets.
Forward contracts are not typically marked-to-market, and as such, will be exposed to
higher counterparty risk.

Marking-to-Market and Time Value of Money
Because the marking-to-market concept requires that parties to futures contracts pay
or receive cash on a daily basis, cash �lows are accelerated versus identical forward
contracts, which only require payment at maturity or settlement. As a result of the
earlier payment and receipt of cash, futures contracts have higher price volatility (risk)
and higher present values than forward contracts, which are otherwise identical.

Marking-to-market and the concept of time value of money also impacts prices on
futures contracts. In a hypothetical situation where an identical forward and futures
contract has an underlying asset with no systematic risk, the present value of the
expected cash �lows from marking-to-market is zero if interest rates are uncorrelated
with the spot price.

The present value of the expected cash �lows from marking-to-market will be positive
to the long side of the futures contract when the spot price increases and interest rates
are positively correlated to the spot price. In other words, when the spot price on the
asset increases, interest rates are also increasing, and the long party to the futures
contract will receive cash in a higher rate environment. This will drive the price of the
futures contract above the forward contract.

When interest rates are negatively correlated to the spot price, the long party will
deliver cash �lows when rates are higher and receive cash �lows when rates are lower;
this will drive the price of the futures contract below an identical forward contract.



Ini�al Margin
Initial	margin is the collateral (i.e., cash) that must be deposited in a futures account
before any trading takes place. Initial margin requirements are unique to each type of
underlying asset. Initial margin, which is expressed in currency per contract (e.g.,
$1,000 per contract), is relatively low and equals about one day’s maximum price
�luctuation on the total value of the contract’s underlying asset. Generally, this is less
than 10% of the full contract price.

EXAMPLE:	Calculating	initial	margin
An investor wishes to take a short position in 10 gold futures contracts with a
contract price of $30,000 each. The initial margin for each contract is $2,500.
Calculate the total initial margin.

Answer:

The initial margin is equal to $2,500 per contract × 10 contracts = $25,000. The total
contract price is $300,000, and the margin in this case represents 8.33% of the total.

Maintenance Margin
The maintenance	margin	requirement is the amount of margin, expressed as
currency per contract that must be maintained in a futures account for open positions.
If the margin balance in the account falls below the maintenance margin due to a
change in the contract price for the underlying asset, additional funds must be
deposited to bring the margin balance back up to the initial margin requirement.
Maintenance margin is the amount of margin that must be maintained in a futures
account and is usually set at 75%−80% of the initial margin.

As the price of the futures contract �luctuates, the value of a trader’s margin account is
adjusted to account for any gains and losses that have occurred as of the end of the
trading day. These increases or decreases in the trader’s margin account are called the
variation	margin. Positive variation margin adds to the equity in the margin account
and can be withdrawn at any time. Negative variation margin reduces the equity in the
margin account.

If negative variation margins reduce the trader’s margin below the maintenance margin,
the trader will receive a margin call. A margin	call is a noti�ication by the exchange to
the trader that additional funds must be deposited to bring the equity in the account
back to the initial margin level. The futures commission merchant may liquidate the
position if the trader cannot post additional margin. Note that margin requirements
may change with signi�icant volatility or price changes.

EXAMPLE:	Calculating	maintenance	margin
A trader has a long position in �ive contracts of corn bushels with an initial price of
$3.80 per bushel, with each contract controlling 5,000 bushels. At an initial margin of
10%, the trader is required to post $9,500 (5,000 × 5 × $3.80 × 10%). The
maintenance margin is set to $7,000 (or $1,400 per contract). Assuming corn drops



by $0.20 per bushel, calculate the margin balance and the required margin call
needed.

Answer:

A decline of $0.20 per bushel × 5,000 bushels × 5 contracts results in a loss on the
long position of $5,000. This results in a margin balance of $4,500 ($9,500 − $5,000)
and, because the margin balance has fallen below the maintenance margin level of
$7,000, will require a margin call of $5,000 to bring the balance back up to the
original amount of $9,500.

FORWARD CONTRACT FOUNDATIONS

LO	2.7.2:	Demonstrate	knowledge	of	foundations	of	forward	contracts.

Including:
Describe	the	settlement	and	delivery	processes	of	forward	contracts.
Understand	the	no-arbitrage	approach	to	determining	forward	prices.
Determine	the	forward	contract	price	of	a	zero-coupon	default-free	bond.
Analyze	forward	prices	and	expected	spot	prices	under	risk	neutrality.
Understand	the	relationship	between	forward	prices	and	expected	bond	rates.

Forward Contract Se�lement and Delivery
A forward	contract is an agreement which results in either a deferred delivery of an
asset or a cash settlement at a speci�ic price or rate on the delivery/settlement date. If
the asset itself is to be delivered, the short side of the contract (the seller) is obligated
to deliver the assets to the long side of the contract (the buyer) at the prespeci�ied,
forward contract price. For cash settlements, the difference between the market price
and the forward price on the settlement date is the amount which changes hands.

Forward contracts are obligations for both the buyer and the seller. The long side is
obligated to buy the speci�ic asset at the forward price on the delivery/settlement date.
The short side is obligated to deliver the speci�ic asset at a sale price equal to the
forward price. The forward	price is typically set to a value that makes the contract
equal to zero, such that there is no immediate payment need for either party.

Forward Pricing—No-Arbitrage Approach
No-arbitrage, or arbitrage-free	modeling, implies that two identical assets or
investment strategies must offer the same exact returns. With identical returns and
payoffs, the market prices must be identical or arbitrage opportunities would be
available. Applying this theory to zero-coupon bonds, a long-term bond should provide
an investor with the same return as a combination of a short-term bond and a forward
contract covering the gap in maturities between the short-term and long-term bond.
The following equation is used to apply the model:


