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Abstract

Standard market beta collapses the relationship between a security and the market into a single
scalar, obscuring a critical structural feature: most securities do not respond symmetrically to rising
and falling markets. Asymmetric beta — decomposed into upside (3*) and downside (3~) components
— provides a richer framework for security selection, portfolio construction, and risk management in
long/short equity funds. This paper documents the practical applications of asymmetric beta across
the full lifecycle of a long/short strategy.

1. The Limitations of Single-Factor Beta

In the classical CAPM framework, beta is estimated via OLS regression over a rolling window,
producing a single coefficient that governs expected co-movement with the market regardless of
direction. For long-only portfolios benchmarked to an index, this is a tolerable simplification. For
long/short funds — where alpha generation depends precisely on how securities behave in
differentiated market environments — single-factor beta is structurally insufficient.

Two securities can share an identical OLS beta of 1.0 while exhibiting radically different return
distributions. Security A might rise 1.5x when the market rallies and fall only 0.5x when it declines.
Security B might do the reverse. A long book populated with Security A characteristics and a short
book populated with Security B characteristics is a fundamentally different portfolio than one
constructed with identical OLS betas — yet the distinction is invisible to standard risk frameworks.

The empirical literature (Ang, Chen, and Xing, 2006; Bawa and Lindenberg, 1977) confirms that
downside beta carries a meaningful return premium: stocks with high downside co-movement require
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higher expected returns. This premium is not captured by symmetric beta, which means that funds
relying on OLS beta for security selection may be systematically mispricing tail risk on both the long
and short side.

2. Defining Upside and Downside Beta

Asymmetric beta decomposes co-movement by conditioning on the direction of the market return.
Given a market return threshold 1 (typically zero or the rolling mean):

- Downside Beta (B7): Estimated using only observations where the market return is below T1.
Captures sensitivity during drawdown regimes.

- Upside Beta (B*): Estimated using only observations where the market return is above T.
Captures sensitivity during rally regimes.

The beta asymmetry ratio is defined as:

AB = B*-PB
A positive AB indicates a security that participates more in rallies than in selloffs — a favorable profile
for long exposure. A negative AB indicates a security that falls harder than it rallies — a favorable
profile for short exposure.

Estimation typically requires a minimum of 36 to 60 monthly observations to achieve statistical
stability, though practitioners frequently use daily data over 12-month rolling windows with care
toward heteroskedasticity and microstructure noise. Threshold regression and quantile regression
approaches offer alternatives when the directional split produces thin samples.

3. Applications in Long Book Construction

The primary use of asymmetric beta in long book construction is as a screening overlay to systematic
factor models. Alpha models based on value, momentum, quality, or growth factors identify
candidates; asymmetric beta filters that candidate set for favorable structural exposure.

Favorable long profiles: B* > B~ (positive AB). The security participates in market appreciation but
cushions on the downside — the convex payoff profile that long/short funds seek to monetize through
net long exposure during trending markets.
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In practice, funds apply asymmetric beta in three ways on the long side:

« Position sizing: Securities with strongly positive AR receive higher sizing within factor
buckets, as their convexity compounds the alpha signal with structural market participation.

- Sector rotation: At the sector level, asymmetric beta tends to be procyclical — technology
and consumer discretionary names often exhibit higher AB than utilities or consumer staples.
Funds use sector-level AB to tilt gross exposure tactically without altering net market
exposure.

« Drawdown risk management: During periods when the fund is running elevated net long,
long book AB becomes a critical risk metric. A long book with average AB < 0 carries
embedded convexity risk: it will underperform in down markets relative to what single-factor
beta would predict.

4. Applications in Short Book Construction

Short book construction inverts the preference structure. A strong short candidate has high 3~ and
low B* — it falls sharply in risk-off environments but does not rally aggressively when the market
recovers, limiting the carry cost of maintaining the position.

Favorable short profiles: B~ > B* (negative AB). Concave payoff profile — the short gains more in
drawdowns than it costs in rallies.

The practical implications are significant. Many systematic short books are constructed purely on
valuation or momentum signals, without attention to the asymmetric beta profile of individual names.
A highly shorted, heavily crowded name may have strong negative fundamental signals but exhibit
strongly positive AR — it squeezes violently on market rallies, creating convex losses for the short
book precisely when the rest of the portfolio is performing well. Screening for negative A in the short
book reduces squeeze risk without requiring any view on short interest crowding directly.

Additionally, asymmetric beta is valuable in identifying short candidates that provide genuine
downside protection. In a market correction, a short book with negative average AB generates convex
gains — the fund's P&L cushion from the short book exceeds what symmetric beta would predict.
This is distinct from simply being short high-beta names; asymmetric beta identifies names that are
specifically sensitive to declining markets, not merely volatile ones.
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5. Portfolio-Level Beta Management

At the portfolio level, asymmetric beta provides a richer exposure target than net beta alone. A fund
targeting a net beta of 0.3 can achieve that figure with many different combinations of " and 3~ at
the portfolio level.

Portfolio-level asymmetric beta is computed as the exposure-weighted average of individual security
asymmetric betas:

Portfolio AR = Z (wi x ABi)

where wi; is signed position weight (positive for longs, negative for shorts). A positive portfolio AR
means the fund participates more in up markets than down markets — the desired structural profile
for a fund running a consistent net long bias.

In regime-conditional risk management, funds monitor both portfolio 3~ and B* independently against
macro regime indicators (e.g., VIX level, credit spread regime, momentum of momentum). When
leading indicators suggest elevated drawdown risk, reducing portfolio = — even while holding net
beta constant — reduces tail exposure without requiring a gross deleveraging event.

6. Alpha Attribution and Performance Analysis

Asymmetric beta improves alpha attribution by decomposing a fund's performance into market-
regime-conditional components. A fund that significantly outperforms during down markets but tracks
the index during rallies may appear to generate modest Sharpe-adjusted alpha by conventional
attribution — but is, in fact, expressing a structural B~ tilt that should be attributed to systematic factor
exposure rather than security selection.

Separating up-market alpha (a*) from down-market alpha (a~) allows funds to:

- Identify the actual source of returns: Is the fund generating alpha through security
selection, or through running a structurally convex book?

- Stress-test manager skill: Managers who appear skilled in aggregate attribution often show
concentration of alpha in a single regime. A fund with strong a* but negative a™ is effectively
a leveraged long with favorable timing — not a market-neutral alpha generator.

«  Communicate edge to LPs more precisely: Asymmetric return attribution is a more honest
and institutionally credible characterization of a fund's return stream than aggregate
information ratio alone.
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7. Implementation Considerations

Several practical constraints govern asymmetric beta in production:

Estimation stability. Conditional beta estimates have wider confidence intervals than OLS beta due
to smaller effective sample sizes. Funds should apply shrinkage toward the OLS estimate, particularly
for securities with limited trading history. Bayesian updating frameworks — informed by sector-level
priors — improve stability.

Non-stationarity. A security's asymmetric beta profile can shift materially with changes in capital
structure, business mix, or market microstructure. Rolling windows of 12 to 24 months with
exponential decay weighting (EWMA) are preferable to fixed-window estimates for this reason.

Threshold selection. Using zero as the market return threshold is standard but not universal. Funds
operating in low-rate, trend-following regimes sometimes use a rolling mean or a factor-model fitted
return as the threshold to avoid regime contamination.

8. Conclusion

Asymmetric beta is not a theoretical refinement — it is a practical tool that addresses a structural
limitation of single-factor beta in the context of long/short strategy management. By decomposing
market sensitivity into upside and downside components, funds gain actionable information for
security selection, short book construction, portfolio-level beta targeting, and alpha attribution. The
incremental analytical cost is modest; the gain in precision across each stage of the investment
process is material.

Funds that embed asymmetric beta analysis into their systematic workflows are better positioned to
identify genuine convexity in their books, avoid hidden tail risk, and present a more rigorous
characterization of their return sources to sophisticated LPs.

For questions regarding this paper or Gyre Research's portfolio analytics platform, contact
team@gyreresearch.com.
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