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Introduction

As someone deeply engaged in investment
strategy and various risk management
disciplines, I've come to see that portfolio risk
management isn’t just a compliance function—
it’'s a competitive advantage. In this issue of
Engaged Newsletter, Portfolio Risk
Management: A Comprehensive Framework,
I've laid out a system | believe can serve as a
blueprint for investment firms seeking to
institutionalize discipline, responsiveness, and
foresight in their risk processes. The framework
brings  together foundational principles,
practical workflows, and modern tools, including
stress testing, all supported by a use case
involving a USD 1.29 billion mixed renewable
infrastructure portfolio. My goal is to offer a
clear, adaptable model for managing risk across
dynamic market environments.

Author | Aje Cunningham
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PRACTICE

Establishing the Best Practice Framework

Effective portfolio risk management begins with clarity and structure. At its foundation, a firm must define its
risk appetite and tolerance levels, formalized through an Investment Policy Statement (IPS)(Note 1), A
firm should endeavor to guide its portfolio decisions by aligning risk thresholds with investor objectives and
constraints.

A critical component of this process is diversification—not only across asset classes but also across geographies,
investment styles, and risk factors. Incorporating factor-based investment)(Nete 2) strategies (e.g.,
momentum, value, quality) ensure that a portfolio isn’t overexposed to correlated risks.

Measurement tools like Value at Risk (VaR), Conditional VaR (CVaR), maximum drawdown, and
beta allow managers to quantify risk exposure under both normal and extreme conditions. Stress testing—
particularly against geopolitical shocks or interest rate hikes, is essential for evaluating how a portfolio will
perform in a crisis scenario.

Liquidity risk should also be carefully tiered, with assets categorized by ease of sale (e.g., T+I, T+3, lock-up
periods). Additionally, ongoing monitoring and reporting ensures transparency and enables real-time
adjustments. Tools like BlackRock Aladdin, Bloomberg PORT, or custom Python-based dashboards can
be deployed to automate this layer.

Governance plays a central role. The establishment of a risk committee, regular internal audits, and separation
of investment and oversight responsibilities support internal accountability. Behavioral biases such as herding

and overconfidence must be addressed through procedural discipline and checklists.(Refer to Engaged Newsletter,
Issue 2025-02)

Also, firms must now account for regulatory and ESG risks. These non-financial risks are increasingly
material, particularly for institutional portfolios that must comply with SEC, CFTC, UCITS, or MiFID
frameworks.



Portfolio Risk Management System

A suggested comprehensive Porttolio Risk IVlanagement System tallored tor an investment firm Is the tocus ot this
issue. The proposed system comprises three core layers, Foundation Layer, Risk Management Lifecycle and

Technology Integration :

1) Foundation Layer

Establish Risk Governance

Create a Risk Committee (CIO, Risk Officer, Portfolio Managers, Compliance).
Define responsibilities: risk oversight, escalation process, risk policy approval.
Set up Investment Policy Statement (IPS)™°t) framework per client/mandate.

Define Risk Framework

Identify core metrics (VaR, CVaR, Beta, drawdown limits, stress test thresholds).
Establish risk limits by:

v" Portfolio level

v' Asset class level

v Strategy level (e.g., long/short, quant, macro)

2) Risk Management Lifecycle

Pre-Investment (Proactive Risk Assessment)

Due diligence on assets, strategies, and managers.
Use scenario modeling to assess downside risk.
Approval process before onboarding any high-risk position.

Daily/Weekly Monitoring

Risk dashboard showing:
v" Total portfolio VaR and drawdown
v" Beta exposure and correlation matrix
v" Position-level leverage and liquidity risk
v" ESG risk scores (if applicable)

Alert system for breached thresholds.

Stress Testing & Scenario Analysis

Conduct quarterly macroeconomic and idiosyncratic shock tests.
Include Black Swan scenarios (COVID-type events, rate shock, credit crisis).
Adjust capital allocation based on outcomes.

Portfolio Rebalancing

Triggered by drift from target risk levels or asset allocations.
Review performance attribution and factor tilts before executing.
Consider transaction costs and tax implications.

Post-Investment Review

Monthly and quarterly performance vs. risk-adjusted metrics (Sharpe, Sortino).
Compare realized vs. forecasted risk levels.
Risk Committee review with feedback loop into the investment process.



3) Technology Integration

e Real-time Risk Engines: Powered by platforms or custom solutions (BlackRock Aladdin, Bloomberg PORT,
MSCI Barra, or RiskMetrics).

e Automated Alerts: Integrate risk engine with order management and performance tools for any breaches or
emerging risks.

e Dashboards: Build custom dashboards with APIs (Python, Tableau, Power BlI).

e Secure Data Storage: For all audit trails and compliance requirements

Portfolio Risk Management Checklist

To operationalize this framework, a structured checklist ensures nothing is overlooked. Tasks include defining risk
appetite, monitoring daily risk dashboards, performing weekly stress tests, rebalancing portfolios, and conducting ESG
reviews, as applicable. Each task is assigned a frequency and responsible owner.

Document limits by portfolio,

Define Risk Appetite Annually ClO/CRO
asset class, and strategy
Approved Investment Policy Includes return target, risk limits, Annually / New .
Lo . Compliance
Statement (IPS) liquidity needs Client
Confi VaR, CVaR, Bet One-ti +
Risk Metrics Setup onfgure Var, ) an, seta, ne-time . Quant Team
Drawdown tracking Quarterly Review
Daily Risk Dashboard Review Check for breaches or anomalies Daily Risk Analyst
Simulate rate shocks, it .
Weekly Stress Test imulate ra. © SOCks, equity Weekly Risk Manager
crash, credit spreads
. . . Review if allocations exceed . .
Portfolio Rebalancing Review Monthly / Triggered | Portfolio Manager
tolerance bands
o Classify assets by redemption .
Liquidity Tierin uarterl Risk Ops
g y & period and risk Q Y P
. L Match returns to risk sources .
Performance vs. Risk Attribution Quarterly Risk + PM
(factor, sector, macro)
Update ESG risk d
ESG Risk Scan paa ? risk scores an Monthly ESG Officer
compliance notes
Prod ts for SEC, MiFID, .
Regulatory Reporting rocuce reports for ! Quarterly Compliance
UCITS, etc.
Annual Back test and Model Validate risk models with
. L Annually Quant Team
Review historical and out-of-sample data
. . . Present risk reviews and approve
Risk Committee Meeting Monthly / Ad hoc CRO

changes



Risk Management Workflow

This approach ensures that from pre-investment to exit, all risks are tracked, measured, and mitigated
systematically. Portfolio risk management is no longer a back-office function—it is a strategic advantage.
Investment firms that adopt rigorous workflows and institutionalize best practices can better navigate

uncertainty, safeguard capital, and outperform over the long term.

Phase
1. Pre-Investment

Key Actions
Conduct due diligence on the sponsor, asset base, and
regulatory risks

Tools / Notes
Legal, Risk, Ops

Model cash flows under 3 scenarios (base, bear, ESG regulation

tightening)

Excel / Python

Perform credit risk analysis on debt portion

Credit team

Present to Risk Committee for go/no-go

Investment Memo,
Committee vote

2. Investment Approval

Define VaR, CVaR, and drawdown thresholds

Risk Framework

Set up monitoring rules in the dashboard

Python + Excel, PowerBI

3. Monitoring

Track monthly performance vs. forecast

Dashboard update

Run quarterly stress tests (oil price drop, regulation change,
interest rate hike)

Quant models

Check counterparty ESG compliance and carbon intensity
scores

ESG tools / reports

4. Rebalancing / Risk
Mitigation

If drawdown > 10% or credit rating drops, trigger action

Sell-down, hedge

5. Exit / Post-Mortem

Sharpe/Sortino

Evaluate performance vs. risk-adjusted expectations .
P ) P analysis(Note 4

Log learnings into risk framework playbook Institutional memory

USE CASE: Mixed Renewable Energy Infrastructure Portfolio

The global pivot toward sustainable and renewable energy sources has created numerous investment
opportunities, particularly in the realm of infrastructure financing. In recognition of these prospects, a
diversified portfolio can be constructed to balance financial returns with risk mitigation strategies. This
use case presents a mixed portfolio that integrates Natural Gas, Crude Oil, Interest Rate Swaps, Equities
(focused on renewable energy), and Foreign Exchange (FX) Swaps. The portfolio’s composition examines
its risk and liquidity profile, conducts stress testing, and proposes a best-practice framework supported
by relevant measurement tools. To offer a forward-looking perspective, a 10-year projected growth
model—complete with net Profit and Loss (P&L) performance—illustrates how the portfolio may evolve
over time.

With the accelerated deployment of large-scale renewable projects, the energy sector remains a focal
point for both investors and policymakers. However, significant capital expenditures, varying regulatory
environments, and global macroeconomic factors introduce considerable volatility. A well-structured,
multi-asset class portfolio can help investors spread risk across several instruments.

All transactions are assumed to involve Fortune 500 counterparties to reduce credit risk. Furthermore,
each component in the portfolio has a duration ranging from seven to ten years, reflecting the long-term
horizon typical of infrastructure projects. The total marked-to-market (MTM) valuation exceeds USD 1
billion, ensuring that the portfolio is sufficiently scaled to capture potential economies of scale and market
opportunities.




Portfolio Composition

Asset Class

Notional
Value
(USD M)

MTM
Value
(USD M)

Duration
(Years)

Rationale

Natural Gas 200 210 7 Natural Gas remains a transitional fuel in the

(Futures/Forwards) shift toward renewables, with moderate price
volatility relative to other fossil fuels.

Crude Oil 250 260 7 Despite the focus on renewables, Crude Oil

(Futures/Forwards) hedges operational costs and ensures stability
during transitional phases in large-scale energy
projects.

Interest Rate Swaps 350 330 10 These swaps help hedge against rising interest

(Pay Fixed, Receive rates affecting project financing costs.

Floating)

Equities (Renewable 300 350 9 Equities in solar, wind, and emerging

Energy-Focused) sustainable technologies capture growth
prospects and ESG-related incentives.

FX Swaps (Various 150 140 8 Cross-border renewable projects often face

Currency Pairs, e.g.,
EUR/USD)

Total MTM Value: ~USD 1.29 billion
Overall Duration Range: 7-10 years

currency mismatches; FX swaps reduce
exchange-rate risks.




USECASE: Risk and Liquidity Analysis

Financial Analysis
Valuation:

e Commodities are valued through mark-to-market mechanisms tied to prevailing futures and
forward prices.

e Interest Rate Swaps employ discounted cash flow (DCF) methods using current swap curves.

e Equities rely on real-time stock market data and fundamental factors, such as growth in the
renewable sector.

e FX Swaps use forward points and interest rate differentials for valuation.

Credit Risk:

e Fortune 500 counterparties imply solid balance sheets, hence lower default probability.
e Industry-standard ISDA and Credit Support Annex (CSA) frameworks further mitigate
counterparty credit risks.

Market Risk:

e Commodity Risk: Volatile price movements in energy markets.

¢ Interest Rate Risk: A 7-10 year horizon exposes the swaps to fluctuations in benchmark rates.

e Equity Market Risk: Renewables can be sensitive to regulatory and policy changes, as well as
macroeconomic factors.

e Foreign Exchange Risk: Residual currency mismatches persist even with swaps, necessitating
ongoing monitoring of notional amounts.

Liquidity Analysis
Liquidity depends on the ease of unwinding positions or meeting margin calls in volatile markets:

1. Natural Gas & Crude Oil Futures: Traded on highly liquid exchanges, but large positions can
cause slippage.

2. Interest Rate Swaps: Over the Counter (OTC) instruments can be liquid with top-tier bank
counterparties, though not as rapid to exit as exchange-traded derivatives.

3. Equities: Publicly traded stocks in well-capitalized markets usually have high liquidity, subject to
market conditions.

4. FX Swaps: Generally liquid for major currency pairs, with potential for widening spreads in times
of crisis.
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Stress Testing

Stress testing helps evaluate how the portfolio would perform under extreme but plausible
scenarios.Nete3)

Three illustrative scenarios include:

1. Interest Rate Shock (+200 bps):
» Detrimental impact on pay-fixed Interest Rate Swaps and potential equity drawdowns
due to higher discount rates.
» Commodity prices may see minimal direct impact from rate changes, though secondary
effects (e.g., global growth slowdown) are possible.

2. Commodity Price Collapse (-25%):
» Immediate losses in both Natural Gas and Crude Oil positions.
» Potential minor offsets if input costs for some renewables decrease, supporting long-
term project valuations.

3. Geopolitical Crisis:
> Disruptions in supply chains and heightened currency volatility.
» Renewables equities might suffer from delayed project timelines and weakening
investor sentiment.

USE CASE: Best Practice Framework

Risk Appetite and Tolerance

Risk Appetite:
Moderate, given the portfolio’s exposure to volatile commodities and equities balanced by hedging
instruments and high-credit-quality counterparties.

Tolerance Levels:

e Maximum Drawdown: 15-20% from the portfolio’s peak before rebalancing.

e Value at Risk (VaR): 1-month 95% VaR of less than 10% of the portfolio.

e Conditional VaR (CVaR): 1-month 95% CVaR of less than 15%.

e Beta: A target of ~0.8—1.2 to a broad market index, reflecting moderate market correlation.

Investment Policy Statement (IPS)

1. Purpose and Objectives:
Achieve steady growth and income from renewable energy investments while hedging
exposures effectively.

2. Governance:
Management by an Investment Committee, with clear delegation for trade approvals.

3. Asset Allocation & Constraints:
Commodities (30-40%), Equities (20-30%), Derivatives (30—-40%).



4. Risk Management:
Employ VaR, CVaR, and maximum drawdown metrics.

5. Performance Measurement:
Benchmarked against commodity indices and relevant equity/interest rate indices.

6. Review and Revision:
Regularly updated to reflect market changes and regulatory shifts.

Projected 10-Year Growth and Net P&L Performance

In order to demonstrate how this portfolio may evolve, here’s a hypothetical 10-year projection. This
illustration assumes moderate global growth, stable government support for renewable projects, and
prudent risk management. The matrix outlines the projected Opening Value, Annual Net P&L by asset
class, Total Net P&L, and Closing Value for each year. The accompanying charts were created using Python,
an excellent risk management tool. Refer to Engaged Newsletter, Issue 2025-05.

Year Opening NG (o]] IR Swaps Equities FX Swaps Total Net Closing
Value P&L P&L P&L P&L Value
0 1,290 - - - - - - 1,290
1 1,290 15 18 -5 30 2 60 1,350
2 1,350 10 20 -2 35 3 66 1,416
3 1,416 12 22 -4 40 4 74 1,490
4 1,490 15 18 1 42 5 81 1,571
5 1,571 14 20 -3 48 6 85 1,656
6 1,656 16 25 -1 50 7 97 1,753
7 1,753 18 23 2 55 8 106 1,859
8 1,859 15 20 0 60 9 104 1,963
9 1,963 17 22 -3 65 10 111 2,074
10 2,074 20 26 2 70 10 128 2,202
(USD Millions)

1. Natural Gas (NG P&L): Moderate annual gains, reflecting both global demand for transitional fuels
and volatility in energy prices.

PYTHON
Matural Gas Annual P&L (Years 1-7) S

@author: AJECU
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matplotlib.pyplot plt
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pnl _ng = [15, 1@, 12, 15, 14, 16, 18] # USD millions

PEL (USD Milliens)

[
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plt.figure()

plt.plot(years_ng, pnl _ng, marker='o")

T ] 3 4 5 M 7 plt.title("Natural Gas Annual P&L (Years 1-7)")
Year plt.xlabel("Year")

plt.ylabel("P&L (USD Millions)")

plt.show()
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2. Crude Oil (Oil P&L): Steady returns due to partial hedging and stable consumption patterns.

PEL (USD Millicns)

Crude Oil Annual P&L (Years 1-7)
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# === Crude 0il (Duration: 7 years)
pnl oil = [18, 2@, 22, 18, 20, 25, 23]
plt.
plt.
plt.
plt.

plt.

PYTHON

@author: AJECU

plt

rt matplotlib.pyplot as

rs_o0il = [1, 2, 3, 4, 5, 6, 7]
# USD millions

figure()

plot(years_oil, pnl_oil, marker='o")
title("Crude Oil Annual P&L (Years 1-7)")
xlabel( "Year")

.ylabel("P&L (USD Millions)")

show()

3. Interest Rate Swaps (IR Swaps P&L): Occasional negative impacts when interest rates trend higher,
partially offset by floating receipts.
PYTHON
Interest Rate Swaps Annual P&L (Years 1-10) A
2 @author: AJECU
1
ort matplotlib._pyplot as plt
w 0
% a # === Interest Rate Swaps (Duration: 1@ years) ===
= =
%_—2 # USD millions
3
e -3 plt.figure()
_a plt.plot(years_irs, pnl_irs, marker="0")
plt.title("Interest Rate Swaps Annual P&L (Years 1-18)")
5 plt._xlabel("Year")
! 1 g M 1 plt.ylabel("P&L (USD Millions)")
Year plt.show()
4. Equities (Renewables): Strong growth prospects in wind, solar, and other green technologies,
delivering consistent returns.
PYTHON
Renewable Equities Annual P&L (Years 1-9) i
&5 @Pauthor: AJECU
60
=55 mport matplotlib.pyplot as plt
2
E 50 = Renewable Equities (Duration 9 years) ===z
o ye equities = [1, 2, 3, 4, 5, 6, 7, 8, 9]
2% pnl_equities = [3@, 35, 4@, 42, 48, 50, 55, 6@, 65] # USD millions
2w »
plt.figure()
£ plt.plot(years_equities, pnl_equities, marker='o0")
plt.title("Renewable Equities Annual P&L (Years 1-9)")
B plt.xlabel("Year")

=
P
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.
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plt.
plt.

ylabel("P&L (USD MiLLions)™)

show()




5. FX Swaps P&L: Small but positive gains, indicating successful currency hedging and favorable

interest-rate differentials.

FX Swaps Annual P&L (Years 1-8)

P&L (USD Millions)

PYTHON

@author: AJECU

matplotlib.pyplot plt
# === FX Swaps (Duration: 8 years)

years fx = [1, 2, 3, 4, 5, 6, 7, 8]
pnl fx = [2, 3, 4, 5, 6, 7, 8, 9]

# USD millions

plt.
plt.
plt.

, plt.figure()
T . T T T r r r plt.plot(years_fx, pnl_fx, marker='e0")
! 2 3 4 5 & 7 8 plt.title("FX Swaps Annual P&L (Years 1-8)")

xlabel( "Year™)
ylabel("P&L (USD Millions)™)
show()

Visual Chart of Projected Portfolio Growth

All Assets: Annual P&L in a Single Summary Chart
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NOTES

1) Investment Policy Statement (Investment Banking)
An Investment Policy Statement (IPS) in the context of investment banking outlines the framework,

guidelines, and strategy for managing investments on behalf of a client, an institution, or an internal book
(e.g., proprietary trading or treasury investments). While IPSs are more commonly associated with wealth
management or institutional asset management, they are increasingly used in investment banking

functions for structured, consistent, and compliant investment execution.

Section Description

1. Purpose and Scope

Defines the purpose of the IPS (e.g., managing surplus capital, proprietary
trading, strategic investments) and the business units or books covered.

2. Governance Structure

Describes roles and responsibilities (e.g., ClO, Investment Committee, Risk
Officer, Front Office, Compliance).

3. Investment Objectives

Clarifies target returns, risk appetite, liquidity preferences, duration, capital
preservation goals, or alpha generation strategies.

4. Asset Allocation

Outlines allowable asset classes (e.g., equities, debt, structured products,
derivatives, private equity) and model weights.

5. Risk Management
Guidelines

Defines risk tolerance, limits (VaR, stress tests, exposure limits), hedging
policies, and how risks are monitored and reported.

6. Regulatory Compliance

Details relevant regulations (e.g., Basel lll/IV, Volcker Rule, SEC/FINRA) and
internal policy alignment.

7. Liquidity Management

Specifies guidelines for ensuring sufficient liquidity, managing cash buffers,
and funding commitments.

8. Performance Evaluation

Describes benchmarks, KPIs (e.g., Sharpe ratio, alpha, IRR), and frequency
of performance reviews.

9. ESG & Ethical
Considerations

(If applicable) Includes mandates or restrictions on Environmental, Social,
and Governance criteria or ethical screens.

10. Review & Amendment
Policy

Outlines frequency and process for IPS review and updates.

2) Factor-based Investment Strategy

A factor-based investment strategy (also known as smart beta or multi-factor investing) involves
selecting securities based on attributes—or "factors"—that are linked to superior risk-adjusted returns.
These strategies blend active and passive investing by systematically targeting specific drivers of return.

Factor Definition \ Use Purpose \
Stocks trading below their intrinsic value (e.g., Tends to outperform over the long term as prices
Value .
low P/E or P/B ratios) revert to mean
Momentum | Stocks with rising prices tend to keep rising Capitalizes on behavioral biases and market trends
. Small-cap stocks often outperform large-ca . . . .
Size P P & P Higher risk, but historically better returns
stocks
. Companies with strong balance sheets . .
ualit N . . ’ Less likely to fail in downturns
Q v profitability, and earnings stability y
- Low-volatility stocks may offer better risk- . . .
Volatility . y Y Challenges traditional "risk-return" assumptions
adjusted returns
Growth Companies with strong and consistent Popular in bull markets; often tech-heavy
revenue/earnings growth portfolios




Definition Use Purpose

Stocks that are easily traded (low bid-ask spread,

. Assist with transaction costs reduction
high volume)

Liquidity

How Factor-Based Strategies Work
1. Screening Universe: Choose an investable universe (e.g., S&P 500, global equities).
2. Apply Factor Filters: Rank and score companies based on one or more factors.
3. Construct Portfolio: Use weighted scoring to create a diversified portfolio.
4. Rebalancing: Regularly updates to reflect changes in factor scores or market conditions.

Single vs. Multi-Factor Investing

Type Pros Cons
. . . Vulnerable to factor underperformance
Single-Factor | Simple, focused exposure to one driver of return cycles

Multi-Factor | Diversification across factors; reduces drawdown risk More complex, risk of dilution or overlap

Risks and Considerations

e Factor Timing Risk: Factors go through cycles of underperformance.

e Overfitting: Historical performance doesn’t always indicate future returns.

e Transaction Costs: Frequent rebalancing can erode returns.

e Crowding Risk: Too many investors chasing the same factor can hurt performance.

3) Stress Testing Exercise

Stress testing is a critical exercise that evaluates how the portfolio of Fortune 500 companies might
perform under adverse yet plausible market conditions. It involves two key steps:

1. Defining the Stress Inputs (Scenario Definitions)
2. Quantifying the Outputs (Stress Test Results)

Scenario Definitions

Scenario Input Shocks / Assumptions

Benchmark interest rates rise by +200 basis points (bps) over a 12-month horizon.-

Interest Rate Credit spreads widen moderately (e.g., +50 bps), reflecting slightly elevated default
Shock concerns.- Equity valuations decline 5-10% due to higher discount rates and slower
economic growth.

Natural Gas and Crude Oil prices drop by 25% from current levels.- Volatility in

Commodity commodity markets spikes, raising margin requirements on futures.- Equities in
Price Collapse renewable energy suffer a minor knock-on effect of ~¥3—-5% due to short-term sentiment
shifts.
Heightened geopolitical tensions cause supply-chain disruptions, especially in energy-
Geopolitical related infrastructure.- Equity markets fall 10-15%, with renewable equities hit by
Crisis project delays and uncertainty.- Currency volatility rises, widening FX swap bid-ask
spreads.

These scenarios are examples and can be customized further (e.g., adjusting the severity of commodity
or equity swings). The ultimate goal is to capture realistic shocks that are relevant to the specific
portfolio exposures.
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Stress Test Results

After applying the above inputs, the portfolio’s projected performance is measured in terms of mark-to-
market losses, impact on liquidity, and shifts in risk metrics such as VaR and CVaR. The estimated
percentage and nominal impacts to each asset class, and the resulting overall effect on total portfolio
value is as follows:

Interest Rate Renewable Estimated
Scenario Natural Gas Crude Oil .. FX Swaps Portfolio
Swaps Equities
Impact
Negative 5-8% -5% to -10% +0% to +2%
0, 0, 0, 0,
Interest Rate 3% t0 -5% 2% to_ 4% (pay-fixed (due to higher | (mixed effects -10% to -12%
(due to slower | (marginal . . .
Shock (+200 . swaps lose discount rates depending on (portfolio
energy effect of higher .
bps) value as rates on future cash | relative rate value)
demand) rates) . .
rise) flows) shifts)
Minor indirect -3% to -5%
Commodity -20% to -25% -20% to -25% & & +0% to +2% -8% to -10%
. . . ) ) effect (swap (short-term . .
Price Collapse (direct price (direct price . . (mild currency (portfolio
(-25%) drop) drop) valuations see sentiment realignment) value)
- (1] .
P P small changes) spillover) €
i TR i TR ~ _230, (" 0, 9
N ngh_volahllty High vo.lat'lllty ?A; to 5{) 10/? to -15% 0% to 5% (FX | -15% to -20%
Geopolitical (pricing (potential (wider credit (project .
. ) markets are (portfolio
Crisis becomes supply spreads, risk-off | delays, market . .
. . . . . . highly volatile) | value)
erratic) disruptions) environment) risk aversion)

Scenario 1: Interest Rate Shock (+200 bps):

old

MTM Stress Assumption

(USD M)

Calculation

Result

(USD M)

Natural Gas 210 -4% price shift (mild slowdown in energy 210 x 0.04 -8.4
demand, risk-off environment)

Crude Oil 260 -3.5% price shift (higher rates - slower 260 x 0.035 -9.1
economy - softer demand)

Interest Rate 330 Duration D=7D ; Ar=0.02 -D x MTM x Ar= -46.2

Swaps -7 x 330 x 0.02

Renewable 350 -12% (discount rate up - PV of future cash | 350 x0.12 -42.0

Equities flows falls more sharply)

FX Swaps 140 +1% (some minor benefit from relative rate 140 x 0.01 +1.4
moves)

Total 1,290 (-8.4) + (-9.1) + (-46.2) + (-42.0) + -104.3

Loss/Gain 1.4 = -104.3 million

% of Total = -104.3/1,290=-8.1% -8.1%

In this illustrative example, we see about an -8.1% total hit. If we assume slightly steeper shocks—for
instance, a -5% blow to Natural Gas, -15% to equities, or an IR swap duration of 8 instead of 7—the total
decline easily rises to =10% or more. This is why the earlier report cites “-10% to -12%” as a likely range.
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Scenario 2: Commodity Price Collapse (-25%)

Old MTM
Stress Assumption Calculation

(USD M)
Natural Gas 210 -25% direct commodity price drop 210 x0.25 -52.5
Crude Oil 260 -25% direct commodity price drop 260 x 0.25 -65.0
Interest Rate 330 Minimal direct effect (-2% for slight risk- -330x 0.02=-6.6 -6.6
Swaps off environment, or Ar small)
Renewable 350 -5% or —3% short-term sentiment drag 350 x 0.05=17.5 - -17.5 million -17.5
Equities (less severe than direct commodity shock)
FX Swaps 140 +0% (no major currency shock specifically 140x0=0 0

assumed in “commodity collapse”)

Total Loss 1,290 (-52.5)+(-65.0)+(-6.6)+(-17.5) + 0 -141.6
=-141.6
% of Total = -141.6 /1,290~ -11.0% -11.0%

Here, a -25% shock to both Natural Gas and Crude Oil dominates the losses. Depending on whether the
equity drawdown is —3% or -5%, and whether interest rate swaps see a small or moderate decline, the
portfolio loss can land anywhere around -8% to -12%. The prior summary used “-8% to -10%" for the
broad range, but an even deeper commaodity collapse (or higher commodity weighting) can push beyond
-10%.

Scenario 3: Geopolitical Crisis

(o] [¢]
. . Result
MTM Stress Assumption Calculation (USD M)
(USD M)

Natural 210 High volatility. Assume a -10% net loss (could 210 x 0.10 = 21.0 million -21.0
Gas be bigger or smaller, depending on region).
Crude Oil 260 Possibly spikes short-term or collapses. Assume | 260 x 0.10 = 26.0 million -26.0

a -10% net loss from demand destruction.
Interest 330 -3% due to widened credit spreads and risk 330 x 0.03 = 9.9 million -9.9
Rate aversion.
Swaps
Renewable 350 -15%-15\%-15% from severe risk-off, supply 350 x 0.15 = 52.5 million -52.5
Equities chain disruptions, delayed projects.
FX Swaps 140 +5% or —=5%-5\%-5%; assume a -2%-2\%-2% 140 x 0.02 = 2.8 million -2.8

adverse move for net cost.
Total Loss 1,290 (-21.0)+(-26.0)+(-9.9)+(-52.5)+(-2.8) | -112.2

=-112.2

% of Total = -112.2 /1,290 = -8.7% -8.7%

Here | used a moderate set of inputs. But if the geopolitical event is extreme—Ileading to a bigger equity
selloff (e.g., —20% to -25%), deeper commodity disruptions, or more dramatic credit spread widening—
the total could easily reach -15% to -20%. Hence the earlier summary indicating “-15% to -20%” as a
worst-case bracket. 15



Natural Gas and Crude Oil

o Interest Rate Shock: Demand slows modestly, affecting energy prices, though less severely than a
direct commodity collapse.

e Commodity Price Collapse: Prices drop 25%, leading to a commensurate decline in MTM values.

e Geopolitical Crisis: Increased price volatility; disruptions in supply chains can paradoxically cause
price spikes or collapses, depending on the global region affected.

Interest Rate Swaps

e Interest Rate Shock: The pay-fixed/receive-floating position incurs MTM losses as rates rise.
e Commodity & Geopolitical: Secondary effects (e.g., changes to the yield curve) are less direct,
though credit spreads may widen under stress.

Renewable Equities

e Interest Rate Shock: Negative price impact from higher discount rates for future cash flows.

e Commodity Price Collapse: Mild correlation to broader market sentiment, but less direct price
linkage than for traditional oil & gas firms.

e Geopolitical Crisis: Potentially significant drawdowns due to project delays, higher financing costs,
or policy uncertainty.

FX Swaps

e Typically see greater volatility in a crisis, but outcomes vary depending on specific currency pairs.
e The biggest risk is counterparty credit or liquidity tightness in times of stress.

Overall Portfolio Impact ranges from a moderate decline of -8% to -10% in a commodity crash to a more
severe drop of -15% to -20% in a geopolitical crisis scenario. The interest rate shock scenario yields a
middle range of -10% to -12%, heavily influenced by losses on pay-fixed swaps and equity revaluation.

The headline scenario values (e.g., “-10% to -12%,” “-15% to -20%") represent broader ranges of possible
outcomes, whereas the detailed calculations in the tables show one particular snapshot based on specific
assumptions (e.g., exact durations, percentage shocks, correlation assumptions, etc.).

Interpreting the Results

e Liquidity Implications: Under each scenario, margin requirements could increase for the
commodity futures and swaps, requiring the investor to hold sufficient high-quality liquid assets
to meet collateral calls.

¢ Hedging Adjustments:
v In the interest rate shock scenario, strategies might include closing or restructuring
parts of the pay-fixed swaps if interest rates seem likely to continue climbing.
v For a commodity price collapse, having option-based hedges (e.g., puts on key
commodities) could limit downside.

e Counterparty Credit Quality: Although all partners are Fortune 500 companies, major shocks
can still cause a deterioration in credit profiles or liquidity availability.

16



Comprehensive stress testing provides actionable insight into the portfolio’s resilience under extreme
conditions. By systematically defining stress inputs and then quantifying the outputs, investors/bankers
can devise more robust strategies for hedging, liquidity planning, and overall risk governance. This
iterative process—spanning scenario design, impact assessment, and subsequent mitigation steps—forms
an essential pillar of prudent risk management in a complex, multi-asset renewable infrastructure
portfolio.

4) Sharpe / Sortino Ratios

Sharpe Ratio

Introduced by Nobel laureate William F. Sharpe in 1966, the Sharpe Ratio was developed to assess the
efficiency of an investment by quantifying how much excess return it delivers for each unit of risk taken.
Formally, the Sharpe Ratio is expressed as:

R, — Ry

a

Sharpe Ratio =
Where:

e R;isthe average return of the portfolio,

e Rfistherisk-free rate (e.g., yield on U.S. Treasuries),

e 0oisthe standard deviation of the portfolio’s returns.
This metric is instrumental in standardizing performance comparisons across portfolios of varying sizes
and asset mixes. A higher Sharpe Ratio generally indicates a more favorable risk-adjusted return. For
instance, a Sharpe Ratio greater than 1.0 is typically viewed as good, above 2.0 is very good, and above
3.0 is considered excellent.

The strength of the Sharpe Ratio lies in its simplicity and wide applicability. It is particularly effective when
returns follow a normal distribution and when total volatility—both positive and negative—is considered
undesirable. However, this generalization is also the Sharpe Ratio's greatest weakness. It penalizes all
volatility equally, including upside swings that many investors welcome. In real-world portfolios, especially
those involving options or asymmetric strategies, this characteristic can misrepresent the true nature of
risk.

Sortino Ratio

Recognizing the limitations of the Sharpe Ratio, particularly its inability to distinguish between harmful
and harmless volatility, the Sortino Ratio was developed as a refined alternative. The Sortino Ratio
maintains a similar structure but replaces the standard deviation in the denominator with downside
deviation, measuring only the risk of underperformance relative to a Minimum Acceptable Return
(MAR), usually the risk-free rate:

R, — Ry

T4

Sortino Ratio =

Where:

e O(is the standard deviation of returns below the risk-free rate or MAR.

This more targeted focus aligns better with investor behavior and preferences. Investors are typically
more concerned with losses—or failing to meet a specific performance threshold—than with
outperforming that threshold by a wide margin. By isolating downside risk, the Sortino Ratio offers a
cleaner, more investor-centric evaluation of performance.
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Its practical application is particularly compelling in evaluating capital-preserving strategies, retirement
funds, or hedge funds with skewed return distributions. Portfolios that exhibit low downside volatility
and stable returns, even if modest, often yield high Sortino Ratios, making them attractive under the
lens of downside-focused risk management.
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Closing

Writing this framework, I’'ve drawn on real challenges and
lessons from structuring and managing complex portfolios.
What’s become clear to me is that effective risk
management isn’t a checklist—it’s a culture. It requires
systems that evolve, data that informs action, and
governance that holds itself accountable. Whether you're
a ClIO, risk officer, or portfolio manager, | hope the
strategies and tools outlined here help you build a more
resilient and agile operation. This isn’t just about
minimizing losses—it’s about positioning your firm to
thrive through uncertainty and emerge stronger in the
long run. That's the future | believe portfolio risk
management should serve.

Check out our next issue!
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