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Abstract

Moving averages are among the most widely used tools in technical analysis because they translate noisy price series
into smoother signals that are easier to interpret. This paper explains how the Simple Moving Average (SMA) and
Exponential Moving Average (EMA) work, why they behave differently, and how traders and analysts commonly
use them to study stock market trends. We review key academic evidence on moving-average-based trading rules,
including classic results on the Dow Jones Industrial Average and later research that highlights pitfalls such as data
snooping, sensitivity to transaction costs, and changing market regimes. Building on this literature, we outline a
practical, research-friendly workflow for designing and evaluating SMA/EMA trend systems: selecting horizons,
defining entry and exit rules, avoiding look-ahead bias, incorporating realistic costs, and reporting performance using
risk-adjusted and drawdown-aware metrics. While moving averages can be valuable for organizing market
information and creating disciplined decision rules, they are lagging indicators and can perform poorly in sideways
or rapidly reversing conditions. The paper closes with guidance on responsible use: treating SMA/EMA signals as
hypotheses to test, not truths to trust, and emphasizing robust validation over parameter “tweaks” that only fit the
past.

Keywords: technical analysis; trend following, moving average crossover, stock returns, backtesting; transaction
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1. Introduction

If you’ve ever looked at a stock chart and thought, “Is this actually trending, or am I just seeing random wiggles?”,
you’ve basically described the reason moving averages exist. Price series are messy. News, liquidity, earnings, and
sentiment all collide into a single line on a chart. A moving average is a simple way to compress that line into
something calmer, so that “uptrend” and “downtrend” become more measurable than emotional.

Two moving averages dominate practice: the Simple Moving Average (SMA) and the Exponential Moving
Average (EMA). Both aim to summarize recent prices, but they differ in zow they weight the past. SMA treats each
observation in a lookback window equally; EMA puts more weight on recent prices and decays older information
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smoothly. That one design choice changes signal timing, sensitivity, and the classic trade-off between responsiveness
and false alarms.

Academically, moving averages sit inside a bigger debate: if markets are efficient, can rules based on past prices help
at all? The efficient markets view argues prices already reflect available information, making purely price-based
prediction difficult in a consistent, risk-adjusted sense [1]. But decades of empirical work have tested moving average
rules directly, sometimes finding economically meaningful patterns, sometimes showing that apparent profits weaken
after costs and better statistical controls are applied.

This paper stays practical: it explains SMA/EMA clearly, then connects them to what research suggests and how you
can test them responsibly.
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Fig 1: Exponential Moving Average
2. Background: Market efficiency vs. technical rules

The weak-form Efficient Market Hypothesis (EMH) states that current prices already incorporate information
contained in past prices, implying that systematic excess returns from purely historical price patterns should be hard
to sustain [1]. Yet technical analysis remains widely used, and not just by retail traders. The core justification is not
always “prediction” in a crystal-ball sense, but structure: a way to define trends, manage risk, and avoid impulsive
decisions.

This tension is exactly why moving averages show up so often in academic testing. They are simple, transparent, and
easy to reproduce. Classic studies examined moving average crossovers and related rules on long spans of index data,
reporting that some rules appeared to separate “good” and “bad” market periods in-sample. One of the most cited
examples tested moving average and trading range break rules on the Dow Jones Industrial Average and found
evidence that these rules had forecasting power relative to naive benchmarks. [2]

Later work raised the bar: once you test many rules, tune many parameters, and search across many variants, you can
“discover” strategies that look great by luck alone. Research on data snooping formalized this problem and proposed
bootstrap-based reality checks to evaluate technical trading rules more honestly. [3]
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A widely cited survey of the field organizes this evidence and shows a key theme: results vary by market, time period,
and methodology, and the strongest claims often weaken when transaction costs and modern statistical controls are
introduced. [4]

3. How SMA/EMA are used to study trends
Moving averages become “trend indicators” when you convert them into rules. Three common families are:

3.1. Price vs. moving average (level rule)

e Uptrend signal: (P _t>\text{MA} t)
e Downtrend signal: (P _t <\text{MA} t)

This is simple and widely used for regime classification: “risk-on when above, risk-off when below.”
3.2. Moving average crossover (relative rule)

e  Bullish crossover: short MA crosses above long MA
e Bearish crossover: short MA crosses below long MA

Classic examples include 10/50, 20/100, or 50/200 day pairs. Crossover rules are central in early empirical tests. [2]
3.3. Slope and “moving average ribbon” (shape rule)
e Slope-based: trend is positive if MA is rising over the last ( k ) days
e Ribbon: multiple MAs (e.g., 10, 20, 50, 100, 200) stacked in order to gauge trend strength and

compression/expansion

These variants often feel more “visual,” but they also increase degrees of freedom, which makes robust testing more
important.

4. A research-friendly methodology for evaluating SMA/EMA trend ideas
If you want results you can trust (and explain), you need a workflow that resists accidental self-deception.
4.1. Data choices
e Use adjusted close (dividends/splits) for long-horizon studies.
e  Define sampling (daily, hourly). Your MA period means different things across frequencies.
e Decide whether you test individual stocks, indices, or portfolios. Single-stock results are more exposed to
survivorship bias.
4.2. Signal definition (be explicit)
Write rules like code, not like vibes:
e  Entry condition
e  Exit condition

e Position sizing (1x long, long/flat, long/short)
e Rebalance frequency (daily close, next open, etc.)
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e  Warm-up period (you can’t compute a 200-day SMA on day 30)
4.3. Backtesting protocol
A credible backtest avoids three common traps:
(a) Look-ahead bias

Only use information available at the decision time. If your signal is based on today’s close, you can’t assume you
traded at that close unless your model explicitly allows it.

(b) Data snooping / overfitting

If you test S00 MA combinations and report the best, you are almost guaranteed to “find” something impressive by
chance. Research on technical rules emphasizes the need to correct for this using robust statistical procedures (e.g.,
reality-check style methods). [3]

(c) Transaction costs and turnover

Moving average systems can trade often, especially EMA-based or short-window systems. Even small costs can flip
results. Multiple studies that applied technical rules across markets highlight the sensitivity of profitability to costs
and implementation details.

4.4. Performance reporting (go beyond average return)
A trend model can look good on average while being painful to hold. Include:

e Annualized return and volatility

e  Sharpe ratio (with caveats)

e Max drawdown and recovery time

e Hit rate (percent profitable trades)

e Average win / average loss

e  Turnover and exposure (time in market)

For moving-average strategies, 1’d also report “whipsaw rate” during sideways regimes: how often signals reverse
within a short window.

5. What the empirical literature suggests
A balanced reading of the evidence looks like this:
5.1. Moving average rules can separate regimes in some settings

Early influential work found that simple trading rules, including moving average rules, had forecasting power in long
historical samples of U.S. index data. [2] Subsequent studies applied similar ideas to other regions and often reported
stronger results in some emerging markets than in highly developed markets, at least before costs. For example,
research on Asian markets reported profitability for certain technical trading rules in parts of the region. [6] Another
study tested variable-length moving average rules across emerging markets in Latin America and Asia and found that
profitability appeared country-dependent and not uniformly strong. [7]
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5.2. But statistical rigor and costs matter a lot

A major criticism of technical-rule research is that broad searches across rule sets inflate false discoveries. Work
focused on data snooping introduced formal methods to adjust inference when many rules are tried, showing that
“best rule” results can weaken substantially once corrected. [3]

Similarly, transaction costs can erase paper profits. UK evidence using simple trading rules is frequently cited in this
context, because once realistic trading frictions are included, profitability can deteriorate. [8]

5.3. Modern perspectives: technical indicators as features, not magic

A more “modern” academic framing is: technical indicators may contain incremental information, but their value
depends on how they are used, tested, and combined with robust inference. One influential approach used
computational pattern recognition to evaluate technical analysis more systematically across many U.S. stocks. [9]

Large-scale reviews of the literature generally conclude that profitability evidence is mixed and sensitive to
methodology, with stronger results often reported in futures/FX than in equities, and with weaker persistence once
costs and more careful testing are applied. [4]

6. SMA vs EMA in practice: why they feel different
Here’s the practical difference most traders experience:

o EMA reacts faster, so it can enter trends earlier and exit sooner. That can reduce drawdowns in sharp
reversals, but it can also increase churn in choppy markets.

e SMA reacts slower, so it tends to ignore small wiggles and trade less, but it may “give back more before
responding to reversals.

So the choice is not “which is better,” but “which failure mode can you tolerate”:

o EMA failure mode: false positives (whipsaws).
e SMA failure mode: late signals (lag).

Academic discussions of trend-following based on EMA also emphasize that profitability depends strongly on
autocorrelation structure and transaction costs, reinforcing this trade-off in formal terms. [5]

7. Conclusion

SMA and EMA are simple, but they’re not simplistic. They represent two different philosophies of summarizing
market history: equal weighting (SMA) versus recency emphasis (EMA). As trend tools, they can help classify
regimes, reduce noise, and enforce disciplined entry/exit rules. The academic literature shows that moving-average-
based rules have sometimes exhibited predictive power in specific markets and periods, but results are highly sensitive
to costs, parameter searching, and statistical methodology. The safest takeaway is not “moving averages work™ or
“they don’t,” but: they are hypotheses that must be tested under realistic assumptions.

If you want to use them for “understanding trends,” focus less on finding the perfect crossover and more on building
a robust process: clear rules, honest backtests, out-of-sample validation, and performance reporting that respects risk
and drawdowns.
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