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Summary

• Question: how do changing growth expectations influence the link between risk-free rates
and equity yields?

• Approach: use cross-country time series on equity yields and forecasts of real interest and
growth rates to isolate “pure discounting” channel.

• Main findings: growth explains most changes in risk-free rates, but “pure discounting”
channel explains most variation in equity yields (vs. weak unconditional relationship).

• This discussion: intuitive and important point, with a few caveats

1. Robustness to alternative samples

2. Expected short rates vs. term premia

3. Reverse causality from risk premia

4. Interpreting the pure discounting channel
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My replication of the US results using public data

• Survey of Professional Forecasters forecasts (vs. Consensus Economics)

- 10Y real bill: 10-year avg. bill rate (BILL10) minus 10-year avg. CPI inflation (CPI10)

- 10Y real bond: 10-year avg. bond rate (BOND10) minus 10-year avg. CPI inflation (CPI10)

- 10Y real growth: 10-year real GDP growth forecast (RGDP10)

• Traditional 30-day VIX (vs. 6 month VIX in the paper)

• Equity yield as CRSP 5-year MA dividend divided by price (vs. adjusted ratio of Compustat
5-year MA earnings to price)

• Annual sample from 1992 - 2024 taken as Q1 of each year

- Extend real bill and real growth forecasts back using estimates from “How the Wealth Was Won”
(Greenwald, Lettau, and Ludvigson, 2025, hereafter GLL)
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My replication of the US results using public data
• First stage works well: regression of 10-year real short rate forecast on real growth forecast

and VIX2 shows strong relationship.

(a) 10Y Real Short Rate (BILL10)
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(b) 10Y Real Long Rate (BOND10)
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Comment #1: sample selection
• Explanatory power likely higher in authors’ post-1990 sample than alternative periods.

• Below: Cleveland Fed 10Y real rate vs. 10Y real growth rate.
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Comment #1: sample selection
• Paper: real rates ↓ 2.5% from 1990 - 2023, vs. growth ↓ 0.8% (×2 → rates ↓ 1.6%).

• These data: real rates ↓ 1.7% from 1992 - 2023, vs. growth ↓ 0.65% (×2 → rates ↓ 1.3%).
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Comment #1: sample selection
• But the share explained by growth in alternate samples can be much lower.

• Below: extending sample back to 1982 using estimated GLL growth forecasts.
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Comment #1: sample selection
• Real rates ↓ 5.7% from 1982 - 2023, vs. growth ↓ 0.3% (×2 → rates ↓ 0.6%)

• Real rates ↓ 7.6% from 1982 - 2021, vs. growth ↓ 0.0% (×2 → rates ↓ 0.0%)

1985 1990 1995 2000 2005 2010 2015 2020

0

1

2

3

4

5

6

7 Cleveland Fed 10Y Real Rate
GLL 10Y Real Growth

Discussion: Dan Greenwald Gormsen, Lazarus (2025) NBER AP, Summer 2025 6 / 20



Comment #1: sample selection
• Can extend the 10Y real bill forecast back to 1952 using GLL estimates.

• Result: little explanatory power prior to the authors’ sample period.

(a) Post-1992 Sample
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(b) Extended Sample
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Comment #2: what predicts equity yields?
• Despite strong first stage, the second stage of my replication doesn’t work very well.

• Below: predictive power of original and residualized (“pure discounting”) 10Y bill forecasts.

(a) Original Series
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(b) Residualized Series
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Which interest rate to use?
• Key difference: I used the forecast of future short-term (bill) rates, while the paper uses

forecasts of long-maturity (bond) interest rates.

• Why did I use the short-term rate forecast? Recall from the Euler equation that we should
have (period-by-period).

rf ,t = ρt + γgt + Lt

• Taking expected averages of both sides over 10 years implies

r̄10
f ,t = ρ̄10

t + γḡ10
t + L̄10

t

where e.g., r̄10
f ,t =

1
10

∑10
j=1 Etrf ,t+j.

• So from Euler equation logic, this seems like the right thing to test.

- Instead, paper compares Etr10Y bond,t+5 to Etgt+5
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Predicting equity yields using bond rate forecasts

• Using the 10-year LT (bond) forecast works somewhat better than the ST (bill) forecast.

(a) Original Series
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(b) Residualized Series
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Predicting equity yields using term spread forecasts
• To zoom in on why, let’s try predicting equity yields using the difference (BOND10 - BILL10).

Equivalent to SPF forecast of 10Y - 1Y term spread.

• This series is strongly correlated with equity yields. The residualized series is even more so.

(a) Original Series
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(b) Residualized Series
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Term spread forecasts vs. term premium
• Below: term spread forecast (BOND10 - BILL10) vs. term premium (10Y Yield - BILL10).

• Two series are highly correlated, likely mostly reflecting term premium.
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Expected short rates vs. term premium

• Taking stock, much of the explanatory power (and improvement from residualization)
seems to be coming through term premia rather than future short rates

- If this holds up in the authors’ data, makes findings harder to interpret.

• Euler equation connecting growth to risk-free rates is highly intuitive.

- Provides theoretically motivated relationship with strength given by inverse EIS.

- But should be showing up in the path of future short rates!

• Economics of how growth should affect the term premium are much more nebulous.

- No direct Euler equation prediction of how growth should affect term premia.

- Bond risk premia may be linked to e.g., inflation risk.
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Comment #3: reverse causality
• When replicating the results, I was curious about whether the explanatory power was

mostly coming from a time trend.

• Indeed, the R2 is twice as high from a simple time trend.

(a) Fit using growth and VIX2
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(b) Fit using time trend
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Comment #3: reverse causality
• Plotting residualized (detrended) series against equity yield seems to deliver terrible fit.

• But the R2 is high?

(a) Original Series
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(b) Detrended Series
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Comment #3: reverse causality
• Resolution: series have a strong negative correlation.

• Opposite of the positive relation studied in this paper.

(a) Original Series
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(b) Detrended Series (Inverted)
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Comment #3: reverse causality
• My conjecture: this is reverse causality from risk premia to interest rates.

• Flight to safety increases equity yields but reduces risk-free rates.

(a) Original Series
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(b) Detrended Series (Inverted)
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Comment #3: reverse causality
• Interestingly, not picked up by the VIX2.

• Could be another confounder (beyond growth) obscuring the “pure discounting” channel.

(a) Original Series
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(b) Detrended Series (Inverted)
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Comment #4: interpreting the pure discounting channel
• My favorite banana bread recipe.
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Comment #4: interpreting the pure discounting channel
• What is baking powder? Baking soda + tartaric acid.
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Comment #4: interpreting the pure discounting channel
• Analogy to this paper: purge effect of baking powder to study “pure baking soda” channel.

- But the baking soda in baking powder is still baking soda!

- Alternative: count all the baking soda and then purge effect of tartaric acid.

• Under Gordon growth, we have

r∗f ,t = ρ∗t + γg∗t + · · ·︸︷︷︸
risk terms

ey∗t = ρ∗t + (γ − λ)g∗t + · · ·︸︷︷︸
risk terms

= r∗f ,t − λg∗t + · · ·︸︷︷︸
risk terms

• Alternative method: just take observed change in r∗f ,t and adjust by subtracting λg∗t .
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Comment #4: interpreting the pure discounting channel
• In Greenwald, Leombroni, Lustig, and Van Nieuwerburgh (2025) we show that this method

works for more general cases (non-constant growth, non-permanent shocks):

∆pt ≃ −D(ϕ)× (∆rf ,t − λ× εg)

where D(ϕ) is a generalized version of duration, and εg is shock to growth.

• Major advantage: you don’t need to know the inverse EIS (γ).
- Values of γ used or estimated in finance range from ∼ 10 (e.g., Campbell and Beeler, 2009) to

< 1 in the long run risk literature.

- This paper estimates it from a regression, but could be confounded if shocks to growth and
discount rates are correlated (e.g., demographics).

• In contrast, we know much more about pass through from output growth to cash flows (λ).
- For total wealth (an unlevered consumption claim) λ = 1.

- For equities, λ → 1 along the balanced growth path.

- Upshot: influence of growth on asset prices is λ not γ, likely ∼ 50% smaller.
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Conclusion
• Intuitive and important point that relationship between interest rates and asset prices can

be confounded by growth expectations.
– Low growth lowers discount rates, but also cash flows to equity.

– Purging this effect when studying link between prices + discount rates makes sense.

• Some caveats to the results:

1. Strength of growth → risk-free rate relationship is much stronger in sample studied
than alternative periods.

2. Predictive power for equity yields may be coming largely through term premia rather
than expected future short rates, lacking theoretical foundation.

3. Some indications of reverse causality from risk premia to risk-free rates.

4. May be more straightforward to just correct change in risk-free rates for growth effect
rather than trying to split off separate “pure discounting” series.
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