
Duration-Driven Returns

Niels J. Gormsen1 Eben Lazarus2

1University of Chicago, Booth School of Business

2MIT Sloan School of Management

November, 2020



Motivation: Understanding Equity Risk Factors

Part 1: Commonality:

a Value, profit, investment, low-risk, and payout factors buy low-growth firms

b Can be summarized by a low-growth (short-duration) factor

Part 2: Mechanism:

c New dataset of single-stock dividend futures to test competing theories

d Duration-driven returns: CAPM alphas arise as a product of short cash-flow duration
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Growth Rates

Measuring Expected Growth Rates

1. Realized growth rates

2. Long term cash flow growth forecast (LTG) from IBES database

Niels J. Gormsen, Eben Lazarus · Duration-Driven Returns 2 / 22



Growth Rates

Measuring Expected Growth Rates

1. Realized growth rates
2. Long term cash flow growth forecast (LTG) from IBES database

Ex ante analyst expectations of growth rate over next business cycle
Available from 1981

We run firm-level panel regressions:

LTGi,t = X′i,tΓ+ ei,t

where
LTGi,t is the median LTG for firm i at time t
X′i,t is a vector of firm i characteristics at time t
LTG and firm characteristics are measured as cross-sectional percentiles
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Growth Rates

Expected Growth Rates and Characteristics

Results of the following panel regression:
LTGi,t = X′i,tΓ+ ei,t (1)

Niels J. Gormsen, Eben Lazarus · Duration-Driven Returns 3 / 22



Growth Rates
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Growth Rates

Growth Rates and Characteristics
G7-countries
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Growth Rates

Growth Rates and Characteristics
Countries in MSCI World Developed Index
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Growth Rates

Equity Factors & Growth: Intuition

Equity risk factors are intuitively related to cash flow growth and duration:

Value: Opposite of growth

Low investment: Low investment in generating future cash flows

High payout: Low/few growth opportunities

High profit: High profit firms are in the profitable part of their life cycle

Low beta/low volatility: Firms with a short cash-flow duration are less sensitive to discount
rate shocks and growth rate shocks, meaning they have lower betas and volatility
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A Single Factor

A New Growth/Duration Factor

Sorting on expected growth rates:
The LTG variable from IBES only available for subset of firms

Instead construct predicted LTG

L̂TGi,t = γ̂OPOPi,t + γ̂INV INVi,t + γ̂BETABETAi,t + γ̂PAY PAYi,t

Create Fama-French (1993)-type factor
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A Single Factor

Risk Factors and the Duration Factor

New three-factor model:

ri
t+1 = αt +β

MKT (rMKT
t+1 − rf

t )+β
SMBrSMB

t+1 +β
DURrDUR

t+1 + εt+1
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ri
t+1 = αt +β

MKT (rMKT
t+1 − rf

t )+β
SMBrSMB

t+1 +β
DURrDUR

t+1 + εt+1

In the paper:
Passing the “new factor test” of Feng, Giglio, and Xiu (2020)

Explains long-run returns using Chernov, Lochstoer, and Lundeby (2020)
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Mechanisms

Cash-Flow Duration

Duration is the PV-weighted time to maturity of expected cash flows:

Duration =
∞

∑
i=1

i×wi, where wi =
PV(CFi)

∑PV(CFi)

Low-growth firms have relatively large near-future cash-flows = short duration
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Mechanisms

Hypothesis: Duration-Driven Returns

Under law of one price,

α
i
t =

∞

∑
m=1

wi,m
t α

i,m
t

where αm
t is one-period alpha on the t+m cash flow and wm

t is the relative present value of the cash
flow.

Duration-Driven Returns:
α

i,m
t is the same across firms i

but α
i,m
t decreases in m

⇒ Firms with higher weight on near-future cash-flows have higher returns.

Alternative hypothesis:
α

i,m
t varies across firms i

Cash-flows on short-duration firm have higher alpha irrespective of maturity

NB: Goal is to explain CAPM alpha
DUR has high CAPM alpha

But average returns are only marginally significant
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Single-Stock Dividend Futures

Single-Stock Dividend Futures

Single-stock dividend futures are claims to a given year’s dividend on a firm

Exchange traded products that allow you to buy a single year’s dividend

Similar to index dividend futures but on individual firms

time

Dt+n

Pn
t

Exchange traded on Eurex

Most trade is OTC but brought onto the book through Eurex OTC Trade Facilities

We have data from Eurex (but also available on Bloomberg)

Maturity: 1 to 4 years

Period: 2010 - 2019

Notional in our data: around USD 4 billion
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Single-Stock Dividend Futures

Example: Dividend Futures Price for AXA 2020 Dividend

Price (left y-axis), volume, and open interest (right y-axis) for the AXA 2020 dividend (one of the
more liquid)
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Single-Stock Dividend Futures

Example: Dividend Futures Price for DB 2020 Dividend

Price (left y-axis), volume, and open interest (right y-axis) for the Deutsche Bank 2020 dividend (one
of the least liquid)
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Single-Stock Dividend Futures

Single-Stock Dividend Futures

Summary stats:
Average returns = 5% p.a.

CAPM beta = 0.5

Largely representative, except for size

Histogram: realized monthly returns (excluding months with zero return)
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Single-Stock Dividend Futures

Testing the Mechanisms using Dividend Strips

Recall,

α
i
t =

∞

∑
m=1

wi,m
t α

i,m
t

Dividend futures allow us to separate between the effect of duration and other firm-level effects

The following slides show results of panel regressions
We look at

Expected returns (yields): (Et [Dt+m]/Fm
t )

1/m

Realized returns: Fm
t+1/Fm

t
Expected CAPM alphas (assuming MRP of 5%)
Realized CAPM alphas

We get expected dividends from IBES

We estimate CAPM betas on the indidual strip level in separate regressions.
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Single-Stock Dividend Futures

A Simple Sorting Exercise

CAPM ALPHA FOR PORTFOLIOS OF DIVIDEND STRIPS
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Single-Stock Dividend Futures

A Simple Sorting Exercise

CAPM ALPHA FOR PORTFOLIOS OF DIVIDEND STRIPS

The alphas decrease in maturity

But are the same across firms

⇒ Duration-driven returns
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Single-Stock Dividend Futures

Expected Returns and Alphas on Dividend Strips

Takeaways

Negative effect of maturity on expected alphas

No effect of firm-level characteristics
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Single-Stock Dividend Futures

Realized vs. Expected Returns on Dividend Strips

Takeaways

Slope coefficients fairly close to 1 with firm-fixed effects
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Single-Stock Dividend Futures

Realized Returns and Alphas on Dividend Strips

Takeaways

Same coefficients as with expected returns and alphas

Lower t-statistics when looking at realizations
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Single-Stock Dividend Futures

Realized Returns and Alphas on Dividend Strips

Takeaways

Firm-level cash-flow duration is marginally related to alphas and returns

Consistent with overoptimistic expectations for long-duration firms
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Single-Stock Dividend Futures

Expectations errors

Takeaways

No maturity-related errors

Overoptimistic expectations for long-duration firms
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Single-Stock Dividend Futures

Conclusions on Dividend Strips

Our results are consistent with “uration-Driven Returns”
Expected and realized alpha decrease in maturity for individual firms

Our results are inconsistent with theories in which duration proxies for other firm-level difference
Expected CAPM alpha does not vary across firms sorted by duration

Our results cannot rule out a role for behavioral overreaction in realized returns
Realized CAPM alpha low for long-duration (high-growth) firms

Signs of expectation errors, but only as they relate to cash-flow duration

Limitation:
We only study the first 4 years of cash flows ∼ 10% of firm value

However, we do offer robustness analysis in corporate bonds
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Single-Stock Dividend Futures

Contributions and Conclusions

1. Commonality: Low growth rates

Major risk factor invest in low-growth firms
Can be summarized by a single factor
Shrinks the cross-section based on a tangible characteristic

2. Mechanism: Duration-Driven Returns

Isolate and test the role of duration in stock returns
Provides identification for the hypothesis by Lettau and Wachter (2007)
Still need explanation of the premium on near-future

3. New dataset:

Most models of the cross-section make predictions about individual cash flows on
individual firms
⇒ New data to test these theories!

4. The pricing of individual cash flows on individual firms:
Hansen, Heaton, and Li (2008) use a model to infer strip prices

See Giglio, Kelly, and Kozak (2020) for more recent implications

We offer a model-free approach
Can potentially be used to discipline model-based approach
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Appendix

Univariate Correlation
Panel B: Univariate Correlation Between LTG and Characteristics

Go Back
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Appendix

Figure 4: Cumulative Alpha for the Duration Factor

Go Back
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Appendix

Figure 5: The Duration Factor Around The World

rk
t+1 = α+β

MKT (rMKT ,k
t+1 − rf

t )+ εt+1

Go Back
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Appendix

Single Stock Dividend Futures

Some facts about dividend futures:
Dividend futures arise from hedging demand for financial institutions

Most trade takes place off the order book

Daily volume 2018: 20,000 contracts (each contract is on 1,000 shares)

Go Back
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Appendix

Figure 7: Slope of the Equity Yield Curve

Go Back
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Appendix

Alpha and Returns on the Duration Factor

Construct Fama and French (1993)-type Duration factor:

Go Back
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Appendix

Summary Stats
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Appendix

Summary Stats

Takeaways:

Largely representative sample

Duration slightly shorter than for the average firm in the universe

Market capitalization much larger than the average firm (avg. firm is in the 97th percentile of the
cross-section)
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Appendix

Estimating Expected Return and Sharpe Ratios

Use I/B/E/S estimates of expeced dividends to estimate expected returns on dividend
strips:

Et[r
i,m
t+1] =

(
Et[di

t+m]

f i,m
t

)1/m

(3)

where f i,m
t is the futures price at time t for the t+m dividend on firm i.

Estimate CAPM alpha as

α
i,m
t = Et[r

i,m
t+1]−β

i,mEt[rmkt
t+1] (4)

Go Back
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Appendix

Alternative sort form univariate LTG regressions

Go Back
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Appendix

Liquidity and Selling Pressure

Go Back
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