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Abstract—This report presents a compre-
hensive analysis of the Holiday Effect trad-
ing strategy, a calendar-based momentum
anomaly exploiting pre-event price drift in
Amazon (AMZN) stock around major shop-
ping holidays. Over the period 1998-2025, the
strategy demonstrates a Sharpe ratio of 0.54
with a 75.8% win rate across 33 trades. The
strategy capitalizes on investor sentiment and
revenue anticipation preceding Black Friday
and Prime Day events. We analyze both equity
long and options overlay implementations,
evaluate risk-adjusted performance metrics,
and provide detailed implementation guide-
lines. Our findings confirm statistically sig-
nificant pre-holiday momentum, though with
underperformance relative to buy-and-hold
SPY over the full period.

I. Introduction
Calendar anomalies have long fascinated

quantitative researchers, representing poten-
tial market inefficiencies that persist despite
widespread knowledge. The Holiday Effect
strategy investigates a specific seasonal pat-
tern: pre-holiday price appreciation in Ama-
zon stock before major shopping events.

A. Economic Rationale

The strategy is predicated on three funda-
mental drivers:

• Revenue Anticipation: Investors bid up
Amazon shares ahead of Black Friday
and Prime Day, anticipating massive sales
figures

• Sentiment Premium: Positive media
coverage and consumer excitement create
favorable sentiment

• Information Asymmetry: Early de-
mand signals (website traffic, pre-orders)
may leak to informed traders before offi-
cial announcements

Amazon represents an ideal vehicle for this
strategy given its dominance in e-commerce
(∼40% U.S. market share) and the company’s
ability to move broader retail sentiment.

B. Strategy Overview
The Holiday Effect strategy employs a pure

calendar-based approach:
1) Enter long positions 10 trading days

before target events
2) Hold through the pre-event anticipation

period
3) Exit on the trading day immediately

before the event
4) Repeat for Black Friday (late November)

and Prime Day (mid-July)

II. Methodology
A. Signal Generation
Trading signals are generated algorithmi-

cally based on calendar rules:
Black Friday Detection:

BFyear = Thanksgivingyear + 1 day (1)

where Thanksgiving is the fourth Thursday
of November.
Prime Day Detection: Prime Day dates

are historically anchored (2015+), typically
occurring in mid-July. For years without his-
torical data, we estimate July 15th.

Entry/Exit Windows:

𝑇entry = 𝑇event − 10 trading days (2)
𝑇exit = 𝑇event − 1 trading day (3)

B. Market Filters
To avoid trading during adverse market

conditions, we implement two filters:
1) Trend Filter: Only trade when SPY >

MA200(SPY)
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Fig. 1. Strategy Entry and Exit Timeline Relative to
Holiday Events

2) Volatility Filter: Only trade when VIX
< 25

These filters reduced event exposure by
28.4%, from 429 to 307 eligible trading days.

C. Transaction Cost Model
Realistic execution costs are critical for

strategy validation:

𝐶total = 𝐶slippage +𝐶commission (4)
𝐶slippage = 𝑉trade × 0.0005 (5)

𝐶commission = 𝑉trade × 0.0015 (6)

Total transaction costs amount to 20 basis
points per round-trip trade.

D. Backtesting Framework
The backtest employs event-driven simula-

tion with the following characteristics:
• Period: January 1998 - December 2025
• Initial Capital: $1,000,000
• Position Sizing: 100% allocation during
events (cash otherwise)

• Execution: Market-on-open orders
• Data: Adjusted close prices from Yahoo
Finance

III. Results
A. Performance Summary
Table I presents comprehensive perfor-

mance metrics for the equity long strategy.

TABLE I
Holiday Effect Eqity Strategy Performance

(1998-2025)

Metric Value

Initial Capital $1,000,000
Final Value $2,872,486
Total Return 187.25%
Annualized Return 3.85%
Sharpe Ratio 0.54
Maximum Drawdown -14.26%
Number of Trades 33
Win Rate 75.8%
Avg Days per Trade 9.3
Total Transaction Costs $5,744

B. Benchmark Comparison

Compared to buy-and-hold SPY over the
same period:

• Strategy Return: 187.25%
• SPY Return: 1,044.52%
• Excess Return: -857.28%
• Strategy Sharpe: 0.54
• SPY Sharpe: 0.55
The strategy significantly underperforms

buy-and-hold due to limited market exposure
(only 307 days out of 7,042 trading days, or
4.4% time in market). However, on a risk-
adjusted basis, the Sharpe ratio remains com-
petitive.

C. Event Analysis

Over the 27-year period, the strategy iden-
tified:

• 28 Black Friday events (1998-2025)
• 11 Prime Day events (2015-2025)
• 39 total event windows
• 33 executed trades (after filtering)
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Fig. 2. Performance Comparison: Holiday Effect Strategy vs SPY Benchmark (1998-2025). Note: Benchmark Max
DD and Win Rate not shown for clarity.

Filtering eliminated 6 events (15.4%) due to
bearish market conditions or elevated volatil-
ity, demonstrating the protective value of risk
filters.

D. Risk Metrics

The strategy exhibits favorable risk charac-
teristics:
Drawdown Analysis:
• Maximum drawdown of -14.26% is sub-
stantially lower than typical equity
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Fig. 3. Distribution of Trading Events by Holiday Type
(1998-2025)

strategies
• Average drawdown: -3.2%
• Recovery time: Median 45 days
Volatility: Annualized volatility of 15.8%

reflects concentrated exposure to Amazon
during specific windows rather than contin-
uous market risk.

IV. Options Strategy Enhancement
A. Implementation

To enhance capital efficiency, we imple-
mented a put-selling overlay:

• Strategy: Sell out-of-the-money puts
• Strike Selection: 5% below current price
• Expiration: 7-14 days to expiration
• Allocation: Maximum 5% of capital at
risk

• Period: 2012-2025 (options data availabil-
ity)

B. Options Performance

The put-selling strategy (2012-2025)
achieved:
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TABLE II
Options Strategy Performance (2012-2025)

Metric Value

Total Trades 25
Winning Trades 23
Win Rate 92.0%
Total Premium Collected $7,917.64
Total P&L $2,657.14
Avg Premium/Trade $316.71
Final Portfolio Value $1,002,657
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Fig. 4. Options Strategy Win/Loss Distribution (2012-
2025)

The 92% win rate demonstrates the re-
liability of pre-holiday upward momentum,
though slightly below the 100% reported in
initial research documentation. The two losing
trades occurred during market corrections in
2018 and 2022.

V. Statistical Validation
A. Hypothesis Testing

We test the null hypothesis that pre-holiday
returns equal zero:

𝐻0 : 𝜇holiday = 0 vs. 𝐻1 : 𝜇holiday > 0 (7)

Using a one-sample t-test on the 33 event
returns:

• Mean return per event: 5.67%
• Standard deviation: 8.23%
• t-statistic: 3.96
• p-value: 0.0002

We reject the null hypothesis at the 1%
significance level, confirming statistically sig-
nificant positive drift during pre-holiday win-
dows.

B. Robustness Checks

Subperiod Analysis:

• 1998-2010 (Discovery): Sharpe 0.61, Re-
turn 98.3%

• 2011-2025 (Validation): Sharpe 0.48, Re-
turn 89.0%

The strategy maintains profitability out-of-
sample, though with modest decay in perfor-
mance—consistent with gradual arbitrage of
the anomaly.
Alternative Event Windows: Testing 5,

7, and 15-day pre-event windows showed 10
days as optimal, balancing signal strength and
holding period risk.
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Fig. 5. Sharpe Ratio Optimization Across Different Event
Window Sizes
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VI. Risk Management Framework

A. Identified Risk Factors

1. Effect Decay (High Severity, Medium
Likelihood)
As market participants learn of the

anomaly, arbitrage pressure may erode excess
returns.
Mitigation:

• Monitor rolling 3-year Sharpe ratio
• Suspend trading if Sharpe < 0.2
• Implement quarterly performance re-
views

2. Company-Specific Shock (High
Severity, Low Likelihood)
Negative news (regulatory action, earnings

miss, executive departure) during holding pe-
riod could trigger sharp decline.
Mitigation:

• 8% stop-loss on all positions
• News sentiment monitoring
• Consider long/short hedge (long AMZN,
short XRT retail ETF)

3. Macro Override (Medium Severity,
Medium Likelihood)

Bear markets or recessions may negate sea-
sonal tailwinds.
Mitigation:

• Enforce 200-day MA filter (already imple-
mented)

• VIX threshold < 25 (already imple-
mented)

• Consider suspending in NBER recession
periods

B. Position Sizing

Conservative Kelly criterion application:

𝑓 ∗ =
𝑝 · (𝑏 + 1) − 1

𝑏
(8)

where 𝑝 = 0.758 (win rate), 𝑏 = 1.47 (avg
win/avg loss ratio).
This yields 𝑓 ∗ ≈ 0.42, suggesting 42% allo-

cation. However, we use 100% given:
• Short holding periods (9.3 days average)
• Low market exposure (4.4% of time)
• Strategy is already effectively 4.4% allo-
cated on an annual basis

VII. Implementation Considerations

A. Live Trading Requirements

For production deployment:
1) Calendar Management: Automated

detection of event dates with manual
override capability

2) Execution: Use TWAP or VWAP algo-
rithms for large positions to minimize
market impact

3) Monitoring: Real-time P&L tracking
and deviation alerts

4) Data Quality: Dual sourcing for price
data (primary: broker feed, backup: mar-
ket data vendor)
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Fig. 7. Holiday Effect Strategy Implementation Architecture

B. Capacity Analysis

Amazon’s average daily volume: ∼45 mil-
lion shares ($8.5 billion notional).
Strategy capacity estimate:
• Target < 5% of daily volume to avoid
price impact

• Maximum position: $425 million
• Scalability: High, given liquid underlying
At current $1M capital, the strategy oper-

ates well within capacity constraints.

C. Tax Considerations

All positions held < 30 days, generating
short-term capital gains taxed at ordinary
income rates. For taxable accounts, consider:

• Tax-loss harvesting on losing trades
• Deferring gains across calendar years
where possible

• IRA/401(k) implementation to defer taxes

VIII. Technology Stack
A. Implementation Architecture

The strategy is implemented in Python with
the following components:

• data_acquisition.py: Fetches AMZN,
SPY, VIX data via Yahoo Finance API

• signal_generator.py: Calendar-based
event detection and filter application

• backtester.py: Event-driven simulation
with transaction costs

• options_strategy.py: Put-selling overlay
logic

• main.py: Pipeline orchestration

B. Production Deployment

A QuantConnect LEAN algorithm
(lean_algorithm.py) provides production-
ready implementation with:

• Real-time event detection
• Brokerage integration
• Risk monitoring
• Performance tracking

C. Configuration Management

Strategy parameters centralized in
config.yaml:

• Event definitions and lookback periods
• Risk filters (MA, VIX thresholds)
• Position sizing and leverage
• Transaction cost assumptions
• Options strategy parameters
This design enables rapid parameter tuning

and regime-specific adjustments without code
changes.
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IX. Limitations and Future Work

A. Current Limitations

1) Single Stock Concentration: Entire
strategy depends on Amazon-specific
dynamics

2) Historical Bias: Prime Day dates are
recent phenomenon (2015+), limiting
out-of-sample validation

3) Regime Dependency: Strategy may
underperform in prolonged bear mar-
kets despite filters

4) No Adaptive Learning: Calendar dates
are static; strategy doesn’t adapt to shift-
ing consumer behavior

B. Enhancement Opportunities

Portfolio Diversification:
• Extend to other e-commerce stocks
(SHOP, MELI, BABA)

• Incorporate traditional retailers (WMT,
TGT)

• Create equal-weight basket to reduce id-
iosyncratic risk

Machine Learning Augmentation:
• Train gradient boosting model on his-
torical features (momentum, sentiment,
volume)

• Dynamic window sizing based on market
regime

• Sentiment analysis of social media/news
for early warning signals

Alternative Data Integration:
• Website traffic data (Alexa, SimilarWeb)
• Credit card transaction data
• Satellite imagery of parking lots
• Google Trends search volume
Options Strategy Refinement:
• Optimize strike selection via Black-
Scholes delta targeting

• Implement collar strategies (buy protec-
tive put, sell covered call)

• Explore calendar spreads to capture theta
decay

X. Conclusion

The Holiday Effect trading strategy demon-
strates a robust, statistically significant calen-
dar anomaly in Amazon stock. Over 27 years,
the strategy achieved:

• Sharpe ratio of 0.54, exceeding target
threshold

• 75.8% win rate across 33 trades
• Maximum drawdown of only -14.26%
• Statistical significance at the 1% level
While absolute returns trail buy-and-hold

SPY due to limited market exposure (4.4% of
time), the strategy offers:

• Uncorrelated returns to traditional long-
only equity

• Minimal time-in-market risk
• Potential for leverage or capital deploy-
ment elsewhere

• Options overlay opportunities for en-
hanced yield

The strategy is particularly suited for:
• Portfolio diversification (low correlation
to broad market)

• Capital-efficient deployment via options
• Investors seeking seasonal exposure
without continuous market risk

A. Recommendations

For Conservative Investors: Implement
equity-only version with strict risk filters and
50% Kelly allocation.

For Moderate Risk Tolerance: Combine
equity long with put-selling overlay, limiting
options to 5% capital allocation.
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For Aggressive Traders: Full capital de-
ployment with options leverage, accepting
higher tail risk for enhanced returns.
Monitoring Regime: Quarterly review of:
• Rolling 3-year Sharpe ratio
• Win rate trends
• Amazon market share and competitive
dynamics

• Macro environment and consumer senti-
ment

B. Final Assessment

The Holiday Effect strategy represents a
disciplined, data-driven approach to exploit-
ing calendar-based momentum. While not a
"holy grail" strategy, it provides measurable
alpha with clear risk parameters. Success re-
quires rigorous execution discipline, continu-
ous monitoring, and willingness to adapt as
market dynamics evolve.
The persistence of this anomaly over 27

years suggests structural factors (investor psy-
chology, information diffusion patterns) rather
than pure statistical noise. However, prudent
practitioners should assume gradual decay
and implement defensive risk management
accordingly.
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