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Section A: Drawdown Defined: Peak to Trough and Back Again

Welcome to Module 1, where we unlock the critical concept of drawdown. In finance, managing risk
is paramount, and understanding drawdown is fundamental to assessing the true performance and

resilience of any investment or trading strategy.

Drawdown isn't just a number; it's a measure of the path your portfolio takes. It helps you
understand how much your account has declined from its highest point, and crucially, what it takes

to recover.

Key Concept: Drawdown Defined

A drawdown is a peak-to-trough decline in the value of an investment or trading account. It
measures how much an asset or portfolio has fallen from its highest point. While both dollar and
percentage figures are valid, the percentage drawdown is preferred for comparing different
strategies or accounts, as it provides a standardized view of risk. For example, an account falling
from $100,000 to $80,000 has a dollar drawdown of $20,000 and a percentage drawdown of —20%.

Exercise 1: Understanding Drawdown in Your Context

Think of a personal financial situation where you might experience a decline in value (e.g., a
savings account, a personal investment, or even the value of a larger asset like a car or home).

Describe a scenario where its value decreased from a previous high.

Your answer:
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Exercise 2: Calculating Basic Drawdown

Imagine your personal investment portfolio reached a high of $50,000. Due to market fluctuations,

its current value has dropped to $42,500.
1. Calculate the dollar drawdown.

Your answer:

2. Calculate the percentage drawdown.

Your answer:

The High-Water Mark: Your Reference Point

To accurately measure drawdown, we need a consistent reference point. This is where the high-water
mark (HWM) comes in. The running maximum (high-water mark) at time ¢ is defined as M_t = max(s

< t) V_s — the highest portfolio value ever reached up to and including time t.

The running peak (high water mark) only ever moves upward. It resets the drawdown reference point
each time your account reaches a new equity high. This means drawdown is measured continuously
against the most recent peak, not a fixed starting value. This is a crucial distinction, as it reflects the

true "underwater" status of an account relative to its best performance.

Key Concept: Drawdown as a Path-Dependent Measure
Drawdown is unique because it's the only common risk measure defined entirely in terms of the
path a portfolio actually took. It doesn't just look at the overall distribution of returns; it considers

the sequence of events that led to a decline from a previous high.

Institute of Algorithmic Trading and Applied Computational Finance 3



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 3: Identifying the High-Water Mark

Consider the following sequence of your portfolio's daily closing values:
Day 1: $10,000

Day 2: $10,500

Day 3: $10,200

Day 4: $10,800

Day 5: $10,600

Day 6: $11,000

Day 7: $10,700

Identify the high-water mark at the end of each day from Day 1 to Day 7. How does the high-water

mark change?

Your answer:

Types of Drawdown: Relative, Absolute, and Maximum

Beyond the basic definition, there are several ways to measure drawdown, each offering a slightly

different perspective.

* Relative Drawdown: Also called equity drawdown, this measures the percentage decline in
equity from the previous peak value. The formula is: (peak balance — lowest balance) + peak
balance. This is the most commonly used form of drawdown measurement in trading and
investing.

* Absolute Drawdown: This measures the decline from your initial balance to the lowest point
reached. The formula is: initial balance — lowest balance reached. This gives you a sense of how
much you're down from where you started.

* Maximum Drawdown (MDD): This is the largest peak-to-trough decline over a specific
period. The formula for MDD is: (Trough Value — Peak Value) + Peak Value. It represents the

worst historical loss your portfolio has experienced from a peak before recovering.
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Exercise 4: Applying Relative Drawdown

Your trading account started with $5,000. It grew to a peak of $6,500, then fell to $5,850 before
recovering. Using the relative drawdown formula, calculate the percentage relative drawdown

during this period.

Your answer:

Exercise 5: Applying Absolute Drawdown

Using the same scenario as Exercise 4: Your trading account started with $5,000. It grew to a peak

of $6,500, then fell to $5,850 before recovering. What was the absolute drawdown?

Your answer:

Balance vs. Equity Drawdown: A Critical Distinction

In real-world trading, especially with open positions, the concept of "value" can be nuanced. This

leads to important distinctions in how drawdown is tracked.

Key Concept: Equity vs. Balance
In forex, equity equals your account balance plus the open Profit & Loss (P&L) of all open
positions. If no trades are open, equity equals the balance. This distinction is vital because open

positions can significantly impact your real-time capital.

Different platforms track drawdown in various ways:

* Balance DD (Closed-Trade Equity vs. HWM): This measures drawdown based only on your
closed trade balance, ignoring any floating (unrealized) P&L from open positions.

* Equity DD (Live Equity Including Floating P&L vs. HWM): This is a more comprehensive
measure, taking into account the real-time value of your account, including all open positions.

* In-Trade DD (Worst Floating Loss): This specifically tracks the worst floating loss within a

single, individual trade.

Consider a practical example: If you have a $10,000 account and open a trade that dips to a floating

P&L of —$400 before eventually closing for a +$200 profit. In this scenario, your balance drawdown
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would be 0% (since the trade closed profitably), but your equity drawdown would have reached
approximately 4% during the period the trade was open and losing. This illustrates how a strategy
might show a minimal balance drawdown while its equity is significantly underwater due to refusing

to close losing positions.

Exercise 6: Understanding Balance DD vs. Equity DD

You start an account with $20,000. You open a trade, and your open P&L shows a floating loss of -

$1,500. Your account balance (from closed trades) remains at $20,000.
1. What is your current equity?

Your answer:

2. What is your current balance drawdown (percentage)?

Your answer:

3. What is your current equity drawdown (percentage)?

Your answer:

The Vicious Curve: Recovery from Drawdown

One of the most critical aspects of understanding drawdown is realizing that recovering from a loss
requires a disproportionately larger gain. The percentage gain needed to recover to a prior high-water
mark increases significantly as the drawdown deepens. This is because the recovery is calculated

from a reduced capital base.

Formula: Required Gain to Recover

Required Gain = Drawdown + (1 - Drawdown)

This curve bends viciously. A 10% drawdown requires an 11.1% gain to recover. However, a 30%
drawdown requires a 42.9% gain to return to breakeven. The impact becomes even more dramatic
with larger losses: a —=50% drawdown requires a +100% gain, and a =70% drawdown demands a

staggering +233% gain.
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Drawdown vs. Required Gain for Recovery
Drawdown Requird
-10% 11.1%
-30% 42.9%
-50% 100%

-70% 233%

Exercise 7: Calculating Required Gain

Your investment portfolio experiences a 25% drawdown. Using the formula, calculate the

percentage gain required to recover to your previous high-water mark.

Your answer:

Exercise 8: Reflecting on Recovery Difficulty

Why does a 50% drawdown require a 100% gain to recover, rather than just another 50% gain?

Explain in your own words.

Your answer:

Drawdown in Historical Context: Frequency and Duration

Drawdowns are not rare events; they are a fundamental aspect of markets. Understanding their

frequency and typical recovery times helps set realistic expectations.

Between January 1946 and August 2024, MSCI researchers identified 34 U.S. equity-market
drawdowns of over 10%. Furthermore, on 92% of all trading days within that same period, the U.S.
equity market was below its previous peak. This highlights how common it is for markets to be in a

state of drawdown.
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Looking further back, since 1928, the S&P 500 has experienced 16 drawdowns, with 6 of them larger

than -15%. The duration of these recovery periods can be significant. Historically, drawdowns of

20%-30% occurred 9 times, with a median trough-to-recovery time of 270 trading days

(approximately 1.1 years). For more severe drawdowns, those greater than 30% have a worst-case

historical recovery time of approximately 15 years.

Research also shows that drawdown recovery typically takes 2-3 times the drawdown formation

period. Morgan Stanley research found the median peak-to-trough drawdown in equity markets was

85% with a median time from peak to trough of 2.5 years, illustrating the extreme duration

component of recovery in some cases.

Historical U.S. Equity Market Drawdown Context
1928-2024 S&P 500 experienced 16 drawdowns, 6 were larger than -15%.
1946-2024 U.S. equity market had 34 drawdowns of over 10%.
1946-2024 On 92% of trading days, U.S. equity market was below its previous peak.
Historically Drawdowns of 20-30% occurred 9 times, with median recovery time of ~1.1 years.
Historically Drawdowns greater than 30% have a worst-case recovery time of ~15 years.

Historically Median peak-to-trough drawdown in equity markets was 85%, with a median peak-to-

trough time of 2.5 years.

It's important to remember that there is no universal percentage that defines an acceptable

professional drawdown limit. Portfolios differ substantially in mandate, leverage, liquidity,

investment horizon, asset mix, and risk capacity.
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Exercise 9: Why Drawdown Matters

Drawdown isn't just a statistical metric; it has real-world consequences. Redemption notices, stop-
outs, capital allocations, and even career outcomes are triggered by cumulative losses (drawdown),
not by realized variance. Reflect on why understanding and managing drawdown is so critical for a

professional trader or investor.

Your answer:

Checklist: Understanding Drawdown Fundamentals

I can define drawdown and explain why percentage drawdown is preferred.

[

I'understand what a High-Water Mark (HWM) is and how it impacts drawdown measurement.

]

I can distinguish between Relative, Absolute, and Maximum Drawdown.

[

I'understand the difference between Balance Drawdown and Equity Drawdown, and why it's important.

0

I can calculate the required gain to recover from a given drawdown percentage.

[

I recognize that drawdowns are common and can have significant recovery periods.

Section B: Principles & Frameworks

Welcome to Section B, where you'll explore the foundational principles and frameworks behind
understanding and managing drawdowns. This section will equip you with the knowledge to

identify, measure, and strategize around these critical periods in your trading journey.
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Defining Drawdown & Its Calculation

A drawdown is essentially a decline in your portfolio's value from a previous peak. It represents the
largest loss potential you could experience within a given trading horizon. Think of it as the dip your

account takes before potentially recovering or setting a new high.

Key Concept: Drawdown Formula
Drawdown is calculated as (Current Value — Peak Value) + Peak Value. This always results in a zero

or negative percentage. If your account is at a new all-time high, your drawdown is exactly 0%.

The most commonly discussed drawdown metric is Maximum Drawdown (MDD). This measures
the largest observed loss from a peak to a subsequent trough before your portfolio recovers to a new
peak. MDD requires only two specific data points: your portfolio's highest point (Peak Value) and its
lowest point following that peak (Trough Value).

Key Concept: Maximum Drawdown (MDD) Formula
MDD = (Trough Value — Peak Value) + Peak Value. To express this as a percentage, you multiply the
decimal result by 100.

Exercise 1: Calculate Your Current Drawdown

Imagine your trading account reached a peak balance of $15,000 last month. Today, your account

balance is $13,800. Calculate your current drawdown percentage.

Your answer:
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Exercise 2: Identify MDD Components

Consider the Foxchase Trading $3k Account Series I, which reached a peak balance of $22,828.93
over its 87 trading sessions. If its lowest point after that peak was $18,263.14 before it went on to
make new highs, identify the Peak Value and Trough Value for its Maximum Drawdown

calculation.

Peak Value:

Trough Value:

Calculate the MDD for this scenario:

The Asymmetrical Cost of Drawdown

One of the most crucial principles to grasp is the asymmetrical nature of recovery. A loss requires a
disproportionately larger gain to return to breakeven because the subsequent gains are calculated on

a smaller, reduced capital base.

Key Concept: Recovery Asymmetry
A 25% loss requires a 33% gain to recover. A 50% drawdown requires a 100% gain to return to

breakeven. As the drawdown deepens, the recovery gain required grows exponentially harder.

This asymmetry has profound long-term implications. Consider two investors starting with $100,000.
Investor A loses 15% in year 1, then earns 10% annually. Investor B earns 10% annually from the start.
After 40 years, Investor B has amassed over $1 million more than Investor A. Extending this to 100
years, Investor B would have over $300 million more, illustrating the exponentially growing cost of

even a single early drawdown.

Understanding the difference between dollar and percentage drawdown is also vital. A $5,000 drop
from $30,000 is a 16.7% drawdown, but a larger $6,000 drop from $60,000 is only a 10% drawdown. A
larger dollar loss can sometimes be a smaller percentage loss, highlighting the importance of looking

at both.
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Recovery times also lengthen dramatically with deeper drawdowns. Moving from a =50% drawdown
to a —80% drawdown roughly triples the median recovery wait, from 2.0 to 5.3 years. For securities
experiencing a —90% or worse maximum drawdown, only 60% ever recovered, with a median

recovery time of 3,157 days (about 8.6 years).

Drawdown | Recovery Required -25% | +33% -50% | +100% -80% | +400% -90% | +900%

Exercise 3: Calculate Your Recovery Gain

If your trading account experiences a 40% drawdown from its peak, what percentage gain do you

need to make just to return to your breakeven point? Show your work.

Your answer:

Exercise 4: Reflect on Long-Term Impact

Think about the modeled scenario where Investor A had an early 15% loss and Investor B did not.
How does this illustrate the long-term impact of even a relatively small early drawdown on your

overall wealth accumulation?

Your answer:

Institute of Algorithmic Trading and Applied Computational Finance 12



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 5: Dollar vs. Percentage Drawdown

You have two trading accounts. Account X drops $10,000 from $50,000. Account Y drops $12,000
from $100,000. Calculate the percentage drawdown for each. Which account experienced a larger

dollar loss, and which experienced a larger percentage drawdown?

Your answer:

Types of Drawdown & Monitoring

Not all drawdowns are calculated the same way. It's crucial to understand the distinction between

Balance Drawdown (Balance DD) and Equity Drawdown (Equity DD).

Balance DD reflects drawdowns based on your closed trade profit and loss, which is the most
forgiving number. Equity DD, on the other hand, includes your current balance plus any open
floating profit or loss from active trades. The gap between your balance line (closed-trade P&L) and
your equity line (balance plus open floating P&L) on a live equity curve is precisely your current

open drawdown.

Equity DD is the metric that correlates most closely with account blow-ups, prop-firm breaches, and
the emotional pressure that causes traders to close winning trades too early. For example, a $10,000
account might show 0% Balance DD after a profitable trade closes, but if that trade dipped to a -$400
floating loss intraday, it created approximately a 4% Equity DD.

The underwater curve is a visual representation of your drawdown history. It charts the percentage
gap between your portfolio's current value and its running maximum. This curve touches zero at
every new high and dips below zero everywhere else, providing a clear picture of how long and how

deep your drawdowns have been.

While platforms like MetaTrader 5 provide current balance and equity figures, they often lack a
historical view of how those numbers moved over time. Specialized tools like nexa-backtest track max
drawdown, Sharpe ratio, profit factor, and per-trade attribution, not just a final profit and loss
number. Prop firms also employ various drawdown calculation methods, including Trailing End-of-

Day (EOD), Trailing Intraday, and Static drawdown.
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DRAWDOWN

DEFINITION KEY CHARACTERISTIC
TYPE
Balance Calculated based on your account's Most forgiving; reflects only realized
Drawdown balance from closed trades. losses.
Equity Calculated based on your account's More realistic; shows real-time
Drawdown equity, including open floating P&L. fluctuations and potential losses.

Exercise 6: Differentiate Drawdown Types

You have an open trade that is currently showing a floating loss of $300. Your account balance from
closed trades is $9,700, but your peak balance was $10,000. Explain why your Balance DD might be
3% while your Equity DD is higher.

Your answer:

Exercise 7: Imagine Monitoring

You're managing a live trading account. Why would you want to monitor your Equity Drawdown

in real-time, even if your Balance Drawdown looks healthy?

Your answer:

Risk Management & Drawdown Prevention

Managing drawdowns effectively is paramount to long-term success. Studies from the CFA Institute
and Van Tharp's research consistently show that position sizing accounts for more variation in
portfolio returns than the actual trades themselves. This means how much you risk on each trade is

more important than your individual trade entry or exit points.

The impact of risk per trade is significant. At 3% risk per trade, a 10-loss streak produces

approximately a =26.3% drawdown, requiring a +35.7% gain to recover. Increase that to 5% risk per
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trade, and the same 10-loss streak results in approximately a —40.1% drawdown, requiring a +67%

gain to recover. This stark difference underscores the importance of conservative risk management.

Key Concept: The Gambler's Ruin
This theorem proves that any gambler with finite capital, even with slightly favorable bets, will
eventually go bankrupt without proper sizing, given sufficient time. This highlights why managing

your risk per trade is not just good practice, but essential for survival.

A widely accepted guideline is to never exceed 2% risk per trade unless you have a documented edge
verified across at least 200 trades. Traders also use drawdown concepts to set daily loss limits,
stopping trading once a predefined maximum allowable loss is reached. The famous Turtle traders,
for instance, implemented a rule to reduce trading unit size by 20% for every 10% increment of

drawdown (e.g., an 11% drawdown meant cutting unit size from 2% to 1.6% of capital).

Exercise 8: Assess Your Risk Per Trade

Based on the guidelines, what is the maximum percentage of your capital you should consider

risking on a single trade, especially if you're still developing and documenting your trading edge?

Your answer:

Exercise 9: Apply a Drawdown Management Rule

Your account currently risks 2% of capital per trade. If you implement a rule similar to the Turtle
traders' (reduce unit size by 20% for every 10% drawdown increment), what would your new risk

per trade be if your account experiences a 15% drawdown?

Your answer:
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Checklist: Drawdown Risk Management

L]

Do I have a clear understanding of my risk per trade?

[

Have I documented my trading edge over at least 200 trades before considering higher risk?

]

Do I have a rule to reduce my position size if my account enters a drawdown?

]

Have I set a daily or weekly loss limit based on drawdown principles?

The Inevitability of Loss Streaks & Psychology

Even with a profitable strategy, consecutive losses are an unavoidable part of trading. For example, a
system with a 50% win rate over 50 trades has a 50.8% probability of experiencing at least 6
consecutive losses. If you have a 60% win rate strategy over 100 trades, there's a 100% probability of at
least 3 consecutive losses, and a 63% probability of at least 5 consecutive losses. Even a 70% win rate
strategy has a 55% probability of experiencing at least 4 consecutive losses within a 100-trade

sequence.

Understanding these probabilities helps manage expectations and prevent emotional decision-
making during inevitable losing streaks. The formula for the probability of experiencing a streak of N

consecutive losses within T total trades at win rate W is: =1-(1-(1-W)AN)(T-N+1).

Win Rate | Atleast 3 Losses | Atleast4 Losses | Atleast5 Losses | Atleast 6 Losses 50% | 100% |
99% | 63% | 50.8% (from 50 trades) 60% | 100% | 87% | 63% | 40% 70% | 96% | 55% | 27% | 12%
Drawdowns are not just financial events; they are also psychological tests. Research has shown that
the hormone cortisol is positively related to the disposition effect — the tendency to hold onto losing
positions too long and sell winning positions too soon. A Cambridge study, which raised volunteers'
cortisol levels by 69% over eight days, was the first to show that personal financial risk preferences
fluctuate substantially and may be linked to hormone responses. This means your physiological state

can directly impact your trading decisions during stressful drawdown periods.
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Exercise 10: Evaluate Loss Streak Probability

You've developed a strategy with a 60% win rate. You plan to take 100 trades. Based on the facts,

what is the probability that you will experience at least 5 consecutive losses during this sequence?

Your answer:

Exercise 11: Connect Psychology to Trading

Knowing that cortisol levels can affect your risk preferences and lead to the disposition effect, how
might you prepare yourself mentally to handle drawdowns and avoid common psychological

pitfalls in your trading?

Your answer:

Key Metrics & Historical Context

Beyond MDD, another useful metric for evaluating performance in the context of risk is Return Over
Maximum Drawdown (RoMaD), calculated as: RoMaD = portfolio return + maximum drawdown.
This gives you a ratio of how much return you generated for each unit of maximum drawdown you

endured.

It's important to remember that drawdown is a path-dependent functional. This means the same set
of returns arranged in a different order will result in the same total return but can have a vastly

different maximum drawdown. The sequence of your returns matters significantly.

History provides many examples of significant drawdowns and their recovery periods:

* Black Monday occurred on October 19, 1987, causing worldwide stock market losses estimated
at US$1.71 trillion.

* The S&P 500 Buy & Hold strategy experienced a maximum drawdown of 56.8% during the
2007-2009 period.
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* It was not until 2013 that the U.S. equity market permanently recovered from the drawdowns
that began in 2000, which included the dot-com bubble, corporate-earnings fraud, and the 2008
global financial crisis.

* Historically, drawdowns greater than 30% have occurred 7 times, with a median trough-to-

recovery time of 435 trading days (approximately 1.7 years).

2000 | Dot-com bubble & corporate-earnings fraud begin significant drawdown period. 2007-2009
| S&P 500 experiences 56.8% Maximum Drawdown during Global Financial Crisis. 2013 | U.S.

equity market permanently recovers from drawdowns that began in 2000.

Exercise 12: Calculate RoMaD

Your portfolio had a total return of 25% last year, and its Maximum Drawdown during that period

was 10%. Calculate your portfolio's Return Over Maximum Drawdown (RoMaD).

Your answer:

Section C: Practical Application

Understanding drawdown isn't just about definitions; it's about practical application in your trading

or investing journey. This section will walk you through how to measure, understand, and manage

drawdowns using real-world scenarios and actionable steps.

Key Concept: Drawdown Defined
A drawdown is the total change in price from one peak to the next valley. It represents a decline in

your account equity from a previous high point.

Institute of Algorithmic Trading and Applied Computational Finance 18



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 1: Calculating Your Drawdown Depth

Let's start by calculating a drawdown. The formula for Maximum Drawdown (MDD) is: (Trough

Value — Peak Value) + Peak Value.

Consider an account that started at $100,000, grew to a peak of $145,000, and then fell to a trough
of $97,000. The dollar loss was $48,000, and the drawdown was 33%.

Now, imagine your own trading account. You started with $50,000. It peaked at $75,000, and then
dropped to $60,000 before recovering. Calculate the dollar loss and the percentage drawdown.

Your dollar loss:

Your percentage drawdown (using the MDD formula):

Key Concept: Dimensions of Drawdown
A drawdown has three distinct dimensions: depth (how far below the high-water mark your
portfolio fell), duration (total time spent underwater from peak to recovery), and time to trough

(how long the decline lasted before the bottom was reached).
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Exercise 2: Identifying Drawdown Dimensions

Think of a specific market event or a period in your own trading where your account experienced a
significant decline. Using the three dimensions (depth, duration, time to trough), describe that

drawdown event.

Example: The Wall Street Prep hedge fund case study showed a portfolio peaking at $200M in December
2006, declining continuously through 2007 and 2008 to a trough below $130M.

In this example:

* Depth: Over $70M (from $200M to below $130M).
* Time to Trough: More than two years (from Dec 2006 through 2008).
* Duration: The total time until it recovered past $200M.

Now, describe your chosen drawdown event:

Depth:

Time to Trough:

Duration:

Understanding Different Drawdown Metrics

Not all drawdown measurements are created equal. You'll encounter terms like balance drawdown,
which only updates when a trade closes, and equity drawdown, which updates every M1 candle
during open trades. Fidelity describes an unrealized loss on an open position as a trader's daily

drawdown.

Advanced tools like BED BT display live balance and equity curves simultaneously in a MetaTrader
sub-window during backtests, updating current drawdown in dollars and percentage every tick. This

allows traders to see the risk unfold bar-by-bar rather than just in an end-of-test summary report.

Another important concept is Trailing Intraday drawdown, used by funding evaluations like Apex
Trader Funding. This metric moves the drawdown floor upward in real-time with every tick that sets

a new equity high, posing a continuous challenge to manage your risk.

Institute of Algorithmic Trading and Applied Computational Finance 20



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 3: Distinguishing Drawdown Types

Consider a situation where you have an open trade that is significantly underwater, but you
haven't closed it yet. Your account balance (the realized cash in your account) hasn't changed, but

your potential losses are mounting.

Which type of drawdown would reflect this immediate, ongoing loss, and which would not yet

show it?

This immediate, ongoing loss would be reflected by:

This loss would NOT yet show on:

The lllusion of Zero Return

A common misconception is that a sequence of equal percentage gains and losses produces a zero
overall return. For example, a +50% gain followed by a -50% loss does not result in breakeven. An
account starting at $100 that gains 50% becomes $150. A 50% loss from $150 brings the account to $75,
a net loss of 25%. Research has demonstrated this widespread illusion, with participants erring even

with +100% returns or when financially incentivized.

Exercise 4: The Percentage Gain/Loss Fallacy

You have an investment account with $10,000. It gains 20%, then loses 20%. What is your account

balance after these two events?

Show your calculation:

Your final account balance:

Managing Risk: Your Primary Drawdown Lever

The single most important factor influencing your drawdown depth is your risk per trade.

Professional traders typically risk 1-2% of their account per trade.
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For example, if you risk 1% per trade with a profitable strategy, an 8-15R drawdown (meaning 8 to 15
times your typical risk amount in losses) translates to an 8-15% account drawdown. If you double
that risk to 2% per trade, the same strategy and losing streak would produce a 16-30% account

drawdown. This clearly shows that risk per trade is the primary lever controlling drawdown depth.

Key Concept: Professional Risk Management

A trader with a 60% win rate and 2:1 R:R but risking 15% per trade will likely blow their account
within months. In contrast, a trader with a 45% win rate and 2:1 R:R risking only 1% per trade will
compound steadily for years. This highlights the critical importance of conservative risk

management.

Exercise 5: Assessing Risk Per Trade Impact

You have a trading strategy that historically experiences a maximum losing streak of 10

consecutive losses. Your average loss per trade is 1R (one unit of risk).
Calculate your potential maximum drawdown percentage if you risk:

a) 1.5% of your account per trade:

b) 3% of your account per trade:

Probability of Losing Streaks

Even with a profitable strategy, losing streaks are an inevitable part of trading. It's crucial to

understand the probabilities so you can prepare psychologically and financially.
The probability of N consecutive losses for any win rate W is (1 — W)”~N.

Consider a strategy with a 60% win rate:

* Within a 100-trade sequence, there is a 100% probability of experiencing at least 3 consecutive
losses.
* Within a 100-trade sequence, there is a 92% probability of experiencing at least 4 consecutive

losses.
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Probability of Consecutive Losses (60% Win Rate, 100 Trades)
Consecutive Losses Probab
100%

4 92%

»

Exercise 6: Calculating Losing Streak Probability

You develop a new strategy with a 65% win rate. You plan to take 100 trades. What is the

probability of experiencing at least 4 consecutive losses within that sequence?
Hint: Use the information provided about a 65% win rate over 100 trades.

Probability:

Position Sizing During Drawdown

A critical rule for recovery is to base your position sizing on your current account equity, not your
peak equity. If your account peaked at $100,000 but is now at $70,000, you should use $70,000 as your
sizing base for new trades. This prevents you from overleveraging a smaller capital base, which

would exacerbate losses if the drawdown continues.

The core position sizing formula is: Position Size = (Account Size x Risk Percentage) + Risk Per

Unit.

It's also important to use conservative sizing methods, such as Quarter-Kelly as the ceiling for

position sizing, not the full Kelly Criterion, to avoid catastrophic drawdowns.
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Exercise 7: Adjusting Position Size for Recovery

Your trading account peaked at $120,000, but after a series of losses, it is now at $90,000. You
typically risk 1% of your account per trade, and your average risk per unit (e.g., the dollar value of

your stop loss) is $100.

Calculate the number of units you should trade for your next position, first using your peak equity;,

and then using your current equity. Which approach is safer?

1. Using Peak Equity ($120,000):

2. Using Current Equity ($90,000):

Which approach is safer and why?

Checklist: Drawdown Management Principles

[

I'understand how to calculate drawdown depth.

]

I am aware of the different dimensions of drawdown (depth, duration, time to trough).

ifferentiate between balance and equity drawdown.

0 =0

I acknowledge the illusion of zero return from equal percentage gains and losses.

[

I consistently risk 1-2% of my account per trade.

[

I understand the probability of experiencing losing streaks even with a profitable strategy.

[

I'base my position sizing on current account equity, not peak equity, during recovery.

Navigating Market Drawdowns

Drawdowns are not just for individual traders; they are a fundamental aspect of market history.
Understanding historical drawdowns helps contextualize current market movements and prepares

you for future volatility.
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For example, a 10% drawdown requires an 11.1% gain to return to breakeven, while a 20% drawdown

requires a 25% gain. These percentages illustrate that the deeper the drawdown, the harder it is to

recover.
10% 11.1%
20% 25%

Significant US Equity Market Drawdowns
Q 1987 Black Monday: S&P 500 fell 20.47% in a single day (October 19).
) 2000-2002 Dot-com bubble burst and corporate-earnings fraud led to prolonged market decline.

Q 2007-2009 Global Financial Crisis triggered deep and widespread drawdowns.

1 2013 U.S. equity market permanently moved past the combined drawdowns starting in 2000 and 2008.

Exercise 8: Analyzing Historical Drawdown Impact

Consider the S&P 500 portfolio scenarios:

* Scenario A: Buy-and-hold during 2000-2009, returned 33% total.
* Scenario B: Moved to 50% cash during the 2000-2002 and 2007-2009 bear markets,
returned 148% total over the period.

What does this comparison tell you about the potential benefits of active drawdown management

versus a purely passive approach during significant market declines?
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Key Concept: The 15% Drawdown Inflection Point

Research across thousands of trading accounts identifies a critical inflection point around 15%
drawdown: below it, accounts recover through normal strategy performance in predictable
timeframes; above it, recovery time extends non-linearly and psychological pressure to deviate from

the system intensifies.

Exercise 9: Reflecting on Drawdown Psychology

Prospect theory predicts that traders operating inside a drawdown are in the loss domain and will
increase risk-seeking behavior, leading them to upsize positions exactly when risk reduction is

most critical.

Have you ever experienced this psychological pressure during a drawdown? Describe a time when
you felt tempted to increase risk to recover losses faster, and how you either resisted or succumbed

to that temptation.
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Exercise 10: Your Drawdown Readiness Plan

Based on everything you've learned in this section, outline three specific actions you will take to

better prepare for, measure, and manage drawdowns in your own trading or investing.

1.

Section D: Analysis & Evidence

Understanding drawdowns goes beyond definition; it requires careful analysis of their mechanics,
probabilities, and real-world impact. This section delves into the data and evidence that reveal the

true nature of portfolio declines and the challenges of recovery.

Quantifying Drawdowns

A drawdown is a decline in portfolio value from a previous high-water mark to a subsequent low,
expressed as a percentage of that high. This is often referred to as a relative drawdown or maximum

drawdown (MDD). The formula for maximum drawdown is straightforward:

Key Concept: Maximum Drawdown Formula
MDD = (Trough Value — Peak Value) + Peak Value

To express MDD as a percentage, the raw formula result is multiplied by 100.

For example, if a trading account peaks at $10,000 and then falls to $8,000, the relative drawdown is
20% (($8,000 — $10,000) +~ $10,000 = —0.20, or —20%)).
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It's important to distinguish this from absolute drawdown (also called balance drawdown), which
quantifies the actual monetary decline from the initial account balance to the lowest point reached,
not from the peak. As your account grows, dollar drawdowns can become larger, while percentage
drawdowns remain relative to the current peak. This means the maximum dollar drawdown and

maximum percentage drawdown can occur at different times.

Exercise 1: Calculating Maximum Drawdown

Imagine your trading account reached a high-water mark of $25,000. It then experienced a series of
losses, bringing its value down to $17,500 before recovering. Using the MDD formula, calculate the

maximum percentage drawdown your account experienced.

Your answer:

Exercise 2: Absolute vs. Relative Drawdown

You start a new trading account with $10,000. After a successful period, your account grows to
$15,000. You then experience a significant loss, bringing the account down to $9,000. Identify both

the absolute drawdown and the maximum percentage drawdown from the peak.

Absolute Drawdown (monetary decline from initial balance):

Maximum Percentage Drawdown (from peak):

The Asymmetry of Recovery

One of the most underestimated aspects of drawdowns is the asymmetric recovery. A percentage
loss requires an even larger percentage gain to return to the original balance. This exponential

relationship is crucial for any investor or trader to understand.
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Key Concept: Asymmetric Recovery Formula

Required Gain % = Loss% =+ (1 — Loss%) x 100

(Both Loss% and Required Gain% are expressed as decimals in the calculation before multiplying
by 100).

Consider these examples:

* A 20% loss requires a 25.00% gain to recover.

* A 50% loss requires a 100% gain to recover.

* If a $50,000 account loses 50%, it drops to $25,000. Recovering to $50,000 then requires a
$25,000 gain on a $25,000 base, which is a 100% gain.

Real-world bear markets vividly demonstrate this asymmetry:

Bear Market Drawdowns and Recovery Requirements
2000-2003 Bear Market Drawdown 43.7%

2000-2003 Bear Market Recovery —_—
Required -

2007-2009 Bear Market Drawdown 50.8%

2007-2009 Bear Market Recovery
103.4%

Required

For a trader risking 2% per trade on a $50,000 account, 6 consecutive losses would result in a $6,000
loss (12% drawdown). While significant, this relatively smaller drawdown requires "only" a 13.6%

return to recover, highlighting how smaller drawdowns are easier to overcome proportionally.

Exercise 3: Calculating Recovery Percentage

Using the asymmetric recovery formula, calculate the percentage gain required to recover from a

30% drawdown.

Your answer:
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Exercise 4: Real-World Recovery Challenge

Recall the 2007-2009 U.S. bear market, which produced a 50.8% peak-to-trough fall. Imagine you
held an investment that mirrored this performance. If your portfolio started at $100,000, what
would its value be at the trough, and what absolute dollar amount would it need to gain to return

to its original value?

Portfolio value at trough:

Dollar amount needed to gain to recover:

The Reality of Losing Streaks

Drawdowns are often the result of losing streaks, which are statistically inevitable for active traders,
even with profitable strategies. Many traders underestimate the probability and depth of these

streaks.

* A string of 6 consecutive losses has a 0.83% probability on any given sequence of 6 trades,
meaning it is virtually guaranteed to occur multiple times per year for active traders.

» With a 60% win rate strategy, a trader has a 92% probability of experiencing at least 4
consecutive losses within a 100-trade sequence.

* Even with a high 70% win rate strategy, there's still a 55% probability of experiencing at least 4
consecutive losses within a 100-trade sequence.

* A 55% win rate still faces a 1.8% chance of five consecutive losses on any given sequence.

* For a 50% win rate system over a 50-trade sample, there is a 29.2% probability of experiencing

at least 7 consecutive losses.

Furthermore, real drawdowns from losing streaks are typically 1.5-2 times deeper than a naive per-
loss calculation suggests. This is because losses are often interleaved with choppy small wins that

reset neither the streak counter nor the equity peak, exacerbating the overall decline.

Institute of Algorithmic Trading and Applied Computational Finance 30



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 5: Preparing for Losing Streaks

You're developing a trading strategy with a projected 60% win rate. Based on the statistics, how
likely are you to experience at least 4 consecutive losses within a typical 100-trade sequence? How

does this knowledge impact your psychological preparation and risk management planning?

Likelihood of 4+ consecutive losses:

Impact on psychological preparation and risk management:

Exercise 6: Understanding True Drawdown Depth

You experience a streak where you have 5 losing trades, each losing 2% of your account. In
between these losses, you have 3 small winning trades that each gain 0.5% of your account, but
these wins aren't large enough to set a new equity peak. Explain why your actual drawdown

would likely be deeper than a simple calculation of 5 losses * 2% = 10%.

Your answer:

Long-Term Impact and Recovery Challenges

The long-term implications of drawdowns can be severe, extending beyond mere percentage declines

to permanent capital impairment and prolonged recovery periods.

The FinScope study, which analyzed 815 securities, revealed a stark reality: 197 (24%) had never
reclaimed the peak they fell from as of September 2026. This means nearly a quarter of securities

experienced what amounts to permanent capital impairment for investors holding from the peak.
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FinScope Study: Securities Not Recovered (as of Sept 2026)
Total Securities Analyzed 815

Securities Never Reclaimed Peak 197

The situation is even more dire for extreme declines: four in ten securities that fell 90% or more in the
FinScope universe had still not recovered as of September 2026, with many having fallen more than

twenty years prior.

Recovery times can be extensive. FinScope's study of 763 ordinary U.S. stocks and ETFs found that
single stocks had a median recovery time of approximately 3.7 years from their worst drawdown.
Historically, the U.S. equity market took more than 10 years to permanently recover from the

recession and oil crisis drawdowns from the late 1960s.

Historical Market Recovery Durations

) 1960s U.S. equity market took >10 years to permanently recover from recession and oil crisis

drawdowns.

) 2000-2012 The buy-and-hold S&P 500 portfolio showed negative cumulative returns for all but nine
months of this twelve-year span.

Q As of Sept 2026 FinScope study found 24% of 815 securities had never reclaimed their peak.

1 As of Sept 2026 Four in ten securities that fell 90%+ had still not recovered, many after >20 years.

Even a broadly diversified index can experience prolonged periods of underperformance. From 2000
to 2012, the buy-and-hold S&P 500 portfolio showed negative cumulative returns for all but nine

months of that twelve-year span.

Institute of Algorithmic Trading and Applied Computational Finance 32



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 7: Reflecting on Permanent Capital Impairment

The FinScope study shows that 24% of securities never reclaimed their previous peaks, and 40% of
those that fell 90% or more had not recovered after decades. How does this data change your
perception of "buy and hold" strategies, particularly for individual stocks, and what considerations

might you add to your investment approach?

Your answer:

Drawdown in Practice: Risk Management and Behavior

Drawdowns are not just statistical events; they are critical tests of a trader's risk management and
psychology. Van Tharp, a renowned trading psychologist, identified drawdown as the number-one
factor in whether traders abandon a strategy prematurely. This highlights that a large drawdown's
existence is not necessarily evidence that a trading strategy has stopped working; it may simply be

normal statistical variance from a profitable system.

Professional traders typically accept maximum drawdowns of 15-35%, depending on their risk
tolerance and capital adequacy. This range suggests a conscious decision about the level of pain they

are willing to endure for potential returns.

Effective risk management significantly impacts drawdown depth. For instance, in an ES futures
Monte Carlo example, reducing per-trade exposure by 30% lowered the probability of breaching a
20% drawdown from 18% to 6% of simulated paths. This demonstrates the power of position sizing in

controlling drawdown risk.

However, the psychological impact of drawdowns can lead to poor decisions. VASA Traders states
that traders who increase position size after a drawdown have significantly worse outcomes than
those who reduce size. This counter-intuitive behavior often stems from a desire to "make back"

losses quickly, but it exposes the account to even greater risk.

Consider the Foxchase Series I small account, which documented a real account growing from $3,000
to a peak of $22,828.93 over 87 sessions before finishing at $6,277.33 — a peak-to-finish drawdown of
approximately 72.5% from the high. This real-world example underscores the potential for substantial

drawdowns even in accounts that have seen significant growth.
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Exercise 8: Professional Drawdown Acceptance

Professional traders often accept drawdowns between 15% and 35%. What maximum drawdown
percentage are you personally comfortable with for a trading strategy or investment portfolio?

What factors (e.g., age, financial goals, income stability) influence your comfort level?

My comfortable maximum drawdown percentage:

Factors influencing my comfort level:

Exercise 9: The Impact of Risk per Trade

A trader with a 40% win rate needs to plan for a worst-case losing streak of around 9-10
consecutive losses in 100-300 trades. If this trader risks 1% per trade, what is the approximate

drawdown from such a streak? What if they risk 5% per trade?

Approximate drawdown at 1% risk per trade:

Approximate drawdown at 5% risk per trade:
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Exercise 10: Post-Drawdown Behavior

VASA Traders advises against increasing position size after a drawdown, as it leads to significantly
worse outcomes. Why do you think many traders are tempted to do this, and what alternative,
more disciplined approach would you commit to taking if you experienced a significant

drawdown?

Why traders are tempted to increase size:

My disciplined approach after a drawdown:

Checklist: Drawdown Analysis & Preparation

[

I understand how to calculate Maximum Drawdown (MDD).

[

I can explain the asymmetry of recovery and its implications.

[

I acknowledge the statistical inevitability of losing streaks.

[

I recognize that real drawdowns can be deeper than naive calculations suggest.

]

I am aware of the potential for permanent capital impairment and prolonged recovery times.

[

I appreciate the psychological challenges drawdowns present and the importance of disciplined risk
management.

Section E: Synthesis & Mastery

You've explored the fundamental definitions, calculations, and critical importance of drawdown.
Now, it's time to solidify your understanding by applying these concepts directly to practical
scenarios. This section guides you through exercises designed to integrate your knowledge, preparing

you to manage drawdown effectively in your own trading journey.
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Exercise 1: Pinpointing Drawdown vs. Single Loss

Understanding the difference between a single losing trade and a drawdown is fundamental. A
single loss reduces your account balance for that specific trade. Drawdown, however, tracks the

cumulative decline from a previous equity peak.

Consider a scenario: You take three trades. The first is a winner, bringing your account to a new
high of $10,500. The second is a small loss, reducing your account to $10,300. The third is another
loss, bringing the account to $10,100. Your previous peak was $10,500.

Using what you just learned, explain how the concept of drawdown applies to this sequence, and
how it differs from simply stating you had "two losing trades." Remember, drawdown is always
expressed as a negative number or zero, with an investment at an all-time high carrying a

drawdown of 0%.

Your answer:
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Exercise 2: Calculating Your Drawdown Percentage

Being able to calculate drawdown is a core skill. The process involves identifying a peak, a

subsequent trough, and then expressing that decline as a percentage of the peak value.

Jesse's trading account reached an equity peak of $60,000. Over the next few days, a series of trades

resulted in the account balance falling to $48,500 before starting to recover.

Using the five sequential steps to compute Maximum Drawdown (MDD), calculate the dollar

drawdown and the percentage drawdown for Jesse's account in this example:

1. Identify peak value.

2. Identify trough value.

3. Subtract trough value from peak value.
4. Divide the difference by peak value.

5. Multiply by 100 to convert to percentage.

Your answer:
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Key Concept: Equity Drawdown vs. Balance Drawdown

It's crucial to distinguish between different types of drawdown. 'Drawdown' (or equity drawdown)
represents the largest peak-to-trough fall in equity, including floating Profit & Loss (P&L) from
open trades. This means it updates continuously as market prices fluctuate. For example,
PortQuant's formula for per-minute floating P&L, floating pnl = (price - entry price)
x volume x contract size x tick value, directly impacts this real-time metric. If you
had a stop-loss at 98 on Friday, but Monday's open was 94 due to a gap, your equity would
immediately reflect that gap slippage.

In contrast, 'DD on Balance' (or balance drawdown) measures the largest fall in your closed balance
only, ignoring open floating losses. This metric only updates when a trade closes. For instance,
Jesse's daily balance is sampled once per calendar day, but only when a candle exists, meaning
weekends and holidays produce no data points, and the equity curve shows real gaps rather than

flat lines.
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Exercise 3: Tracking Your High-Water Mark

The high-water mark (or running maximum) is a critical concept for drawdown calculation and
risk management. It acts like a ratchet: it never falls. Once your account makes a new high, the
high-water mark advances to that new level. If your account falls, it stays exactly where it was,

setting the reference point for any subsequent drawdown.

Imagine your trading account balance over several weeks:

* Week 1: $10,000 (New high)
e Week 2: $9,500

* Week 3: $9,800

* Week 4: $10,200 (New high)
e Week 5: $10,100

e Week 6: $9,900

Trace the high-water mark through this sequence. At the end of Week 6, what is your current high-

water mark, and what is the current drawdown percentage from that mark?

Your answer:

Key Concept: The Unforgiving Math of Recovery

The relationship between drawdown depth and the gain required to recover is not linear; it
accelerates. This phenomenon, known as drawdown recovery asymmetry, is a mathematical
identity: Recovery % = 1/(1 - Drawdown%) - 1. A smallloss requires a proportionally
small gain to recover, but as losses deepen, the percentage gain needed to get back to break-even
grows significantly faster. This compounding penalty of losses is why two portfolios with identical
average returns can produce vastly different ending values if one experiences deeper or more

frequent drawdowns.
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Drawdown Recovery Asymmetry
Drawdown % Recover
50% 100%
60% 150%

90% 900%

Exercise 4: Quantifying Recovery Need

Understanding the recovery asymmetry helps you appreciate the true cost of deep drawdowns.

Let's put the formula and key facts into practice.
Calculate the recovery percentage needed for the following drawdowns, based on the provided

facts:

1. A 50% drawdown requires what percentage gain to recover to the prior equity high?
2. A trader with a $50,000 account suffers a 60% drawdown. What is the dollar loss, and
what percentage return is needed to recover?

3. A 90% loss requires what percentage gain to recover to the original balance?

Your answer:
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Exercise 5: Expecting Losing Streaks

Even highly profitable strategies will experience losing streaks. It's not a sign of a broken system,
but a statistical inevitability. Understanding the probability of these streaks helps manage

expectations and prevent emotional decisions.

Consider the following scenarios based on your learning:

1. You have a trading system with a 60% win rate. Over a sample of 50 trades, what is the
probability of encountering a streak of 4 consecutive losses?

2. If your system has a 50% win rate, what is the probability of experiencing at least 4
consecutive losses over a 50-trade sample? What is the expected longest losing streak
over 100 trades?

3. You're running a strategy with a 55% win rate. Over 200 trades, is a streak of 5 or more

consecutive losses likely?

Your answer:
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Exercise 6: The Human Element of Drawdown

Financial drawdown isn't just about numbers; it has a profound physiological and psychological

impact on traders. This can lead to suboptimal decision-making.

Based on the neuroscience and behavioral finance literature you've encountered:

1. Describe two measurable physiological responses traders in drawdown experience.
2. How might these physiological responses impact a trader's decision-making,

particularly concerning portfolio turnover?

Your answer:

Key Concept: Drawdown as a Performance Indicator
Drawdown is a critical measure of risk and a key component in evaluating strategy performance.
The same set of returns arranged in a different order produces the same total return but a different

maximum drawdown, highlighting its importance. For example, consider two scenarios:

SCENARIO ANNUALIZED RETURN MAXIMUM DRAWDOWN
A 1.77% -46.89%
B 5.82% -22.63%

Scenario B clearly demonstrates superior risk-adjusted performance due to its significantly lower
maximum drawdown, even with a higher return. This illustrates how deeper or more frequent
drawdowns can drastically alter ending values, even with identical average returns, due to the

compounding penalty of losses.

Institute of Algorithmic Trading and Applied Computational Finance 42



Institute of Algorithmic Trading and Applied Computational Finance
Drawdown Defined: Peak to Trough and Back Again

Exercise 7: Benchmarking Your Strategy's Drawdown

Comparing your strategy's drawdown to established benchmarks and industry averages provides

valuable context. It helps you assess if your risk management is excellent, normal, or concerning.

You are developing a new automated trading system. Based on Monte Carlo simulations, the 5th-
percentile equity curve (representing the worst realistic equity path) shows a maximum drawdown
of 18%. For context, a TradingView Hub case study reported average maximum drawdown of 45%

for manual traders versus 18% for automated trading systems.

Using the general industry guidelines for maximum drawdown benchmarks:

1. How would you classify your system's simulated maximum drawdown of 18% (e.g.,
excellent, normal, concerning)?

2. A genuinely profitable edge (e.g., 45% win rate, +2R average wins, -1R average losses,
resulting in +0.35R expectancy) routinely produces peak-to-trough drawdowns of 8-
15R in simulations while the edge remains completely intact. How does your system's
18% drawdown compare to what's expected for a profitable strategy in terms of R-
multiples?

3. If you were designing a scalping strategy, what would be an acceptable range for

maximum drawdown according to prop firm industry standards?

Your answer:
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Historical Market Drawdown Context
1946-2024 U.S. equity market was below its previous peak on 92% of all trading days.
1956 John Larry Kelly Jr. described the Kelly criterion.
October 19, 1987 Black Monday: Dow Jones Industrial Average fell 22.6%, its largest single-day drop.

Historically Drawdowns of 10-20% occurred 15 times, with a median trough-to-recovery time of 65

trading days (approx. 3 months).

General Observation Macroeconomic and fundamental catalysts typically led to larger and longer
drawdowns, while leverage/liquidity and noneconomic events resulted in faster sell-offs and quicker

recoveries.
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Checklist: Proactive Drawdown Management Audit

Use this checklist to assess your current or planned trading approach against key drawdown

management principles.

L]

Do I understand that even with a profitable edge (e.g., +0.35R expectancy with 45% win rate, +2R/-1R),
drawdowns of 8-15R are routine and expected?

]

Have I set a maximum drawdown limit for my strategy that falls within acceptable industry guidelines
(e.g., under 10% for excellent, 10-20% for normal, 20-30% concerning)?

]

If pursuing a prop trading challenge, is my target maximum drawdown under half the allowed limit,
and do I aim for at least 100 trades before evaluation?

L]

Am I aware of the recovery asymmetry, understanding that a 50% drawdown requires a 100% gain, and
a 60% drawdown requires 150% to recover?

L]

Have I factored in the probability of losing streaks (e.g., a 4-loss streak has a 70.4% probability even with
a 60% win rate over 50 trades) into my risk per trade?

]

Do I differentiate between equity drawdown (including floating P&L) and balance drawdown (closed
trades only), and manage both?

L]

For prop firm challenges using Trailing End-of-Day (EOD) drawdown, am I aware that intraday equity
spikes do not raise the drawdown floor?

]

Have I considered advanced position sizing techniques like the Kelly criterion (f = p/1 — q/g) for optimal
fraction of assets to apply, if appropriate for my strategy?

L]

Am I monitoring my physiological responses to drawdown, such as heightened cortisol levels, to
prevent amygdala activation from overriding rational decision-making?

L]

Do I use risk-adjusted performance metrics like the Calmar Ratio (Annualized Return / Maximum

Drawdown) or RoMaD to evaluate my strategy beyond just returns?
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Exercise 8: Your Drawdown Action Plan (Capstone)

This capstone exercise integrates several concepts into a practical scenario, helping you formulate a

robust drawdown management plan.

You are managing a $25,000 trading account. You aim for 'normal’ risk management according to
industry guidelines (10-20% maximum drawdown). You've observed that your strategy typically

experiences 6-7 consecutive losses in a 100-trade sample (consistent with a 50% win rate).

1. If you aim for a maximum drawdown of 15% ($3,750), what is the maximum dollar amount
you can afford to lose over a streak of 7 consecutive losses, compounded, to stay within your

target drawdown?

Hint: Consider a $25,000 account risking 1% per trade ($250) that sustains 7 consecutive losses.

This results in approximately a 6.8% equity drawdown.

2. Based on your answer to #1, what is the approximate maximum percentage of your account
you should risk per trade to comfortably absorb a 7-loss streak while staying within your

15% drawdown target?

3. You later find yourself in a 60% drawdown situation. What percentage gain is required to
get back to your original $25,000 balance? What is the psychological impact this might have,

and how would you counter it?

Your answer:
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WHAT THE RESEARCH SAYS

The required gain to recover from a drawdown follows the formula: Required Gain = Drawdown + (1 -
Drawdown); the curve bends viciously beyond —30%, where a —50% drawdown requires +100% gain and

a —70% drawdown requires +233% gain.

Drawdown is calculated as (Current Value — Peak Value) + Peak Value, always producing a zero or

negative percentage; an account at a new all-time high has a drawdown of exactly 0%.

In Pomegra's backtest drawdown example, an account starting at $100,000 that grows to $145,000 (peak)
and then falls to $97,000 (trough) has a drawdown of 33%, representing a dollar loss of $48,000.

REFERENCES FOR THIS MODULE

1. Drawdown is calculated as (Current Value — Peak Value) + Peak Value, always producing a zero or negative
percentage; an account at a new all-time high has a drawdown of exactly 0%.

2. Research by Philip W. S. Newall across 3,498 participants in five experiments demonstrated the widespread
illusion that a sequence of equal percentage gains and losses produces a zero overall return, with
participants continuing to err even with +100% returns or when financially incentivized.

3. Recovery gain percentages are asymmetrically larger than the drawdown because gains and losses are
calculated against a changing base (the reduced account balance after a loss).

4. In the FinScope study, of 815 total securities analyzed, 197 (24%) had never reclaimed the peak they fell
from as of September 2026.
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. Drawdown is calculated as (Current Value — Peak Value) + Peak Value, always producing a zero or negative

percentage; an account at a new all-time high has a drawdown of exactly 0%.

. Research by Philip W. S. Newall across 3,498 participants in five experiments demonstrated the widespread illusion

that a sequence of equal percentage gains and losses produces a zero overall return, with participants continuing to

err even with £100% returns or when financially incentivized.

. Recovery gain percentages are asymmetrically larger than the drawdown because gains and losses are calculated

against a changing base (the reduced account balance after a loss).

. In the FinScope study, of 815 total securities analyzed, 197 (24%) had never reclaimed the peak they fell from as of

September 2026.

. The running peak (high water mark) only ever moves upward and resets the drawdown reference point each time

the account reaches a new equity high, so drawdown is measured continuously against the most recent peak — not

a fixed starting value.

. The Maximum Drawdown formula is: (Trough Value — Peak Value) + Peak Value, expressed as a decimal and

multiplied by 100 to convert to a percentage.

. The five sequential steps to compute MDD are: (1) identify peak value, (2) identify trough value, (3) subtract

trough value from peak value, (4) divide the difference by peak value, (5) multiply by 100 to convert to percentage

. Cortisol is positively related to the disposition effect (holding losers too long and selling winners too soon) in

investment decision-making.

. An account falling from $100,000 to $80,000 has a dollar drawdown of $20,000 and a percentage drawdown of

—20%; both figures are valid but percentage is preferred for cross-strategy comparisons.

Chronically elevated cortisol levels caused a 44% fall in participants' 'risk premium' — the amount of extra risk
someone will tolerate for the possibility of higher return.

. In a field study with real traders in the City of London, cortisol levels rose 68% over a two-week period when

market volatility increased.

Studies from the CFA Institute and Van Tharp's independent research have consistently demonstrated that position
sizing accounts for more variation in portfolio returns than the actual trades themselves.

A study published in the Journal of Behavioral Finance found that traders in drawdown experience heightened
cortisol levels, directly linking financial drawdown to measurable physiological stress responses.

Build Alpha illustrates the dollar-vs-percentage divergence: a $5,000 drop from $30,000 is a 16.7% drawdown, while
a $6,000 drop from $60,000 is only a 10% drawdown — so the larger dollar loss is the smaller percentage loss.

MSCI researchers identified 34 U.S. equity-market drawdowns of over 10% between January 1946 and August 2024.
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