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Inverted Yield Curves and Expected Stock Returns

Eugene F. Fama and Kenneth R. French®

Yield curves typically slope up, with long maturity government bonds promising higher returns
than short maturity bonds. Much empirical evidence says the slope of the yield curve predicts economic
activity (e.g., Harvey 1988, Estrella and Hardouvelis 1989, Fama and French 1989, Estrella and Mishkin
1996). Inverted yield curves, with higher yields on short-term government bonds, tend to forecast future
recessions. Perhaps because of this relation, some investors, fearing that an inverted yield curve predicts
low stock returns, reduce their equity exposure when the term spread is negative. We test whether the fear
is justified. The answer is no. We find no evidence that inverted yield curves predict stocks will

underperform Treasury bills for forecast periods of one, two, three, and five years.

I. Estimation Procedure

The tests use monthly stock and government bond data for the United States and 11 other major
markets. We start in January 1975 with six countries, including the U.S. The sample grows to ten
countries by 1990 and the last two, Belgium and lItaly, are added in 1991. The tests end in December
2018. Depending on the data available, we consider up to six term spreads in a country, comparing one-
month, one-year, and two-year short-term vyields with five- and ten-year long-term vyields. (See the
appendix for details on the data.)

We take the perspective of a U.S. investor. The default or passive strategy delivers the U.S. dollar
return on one of three stock portfolios: the U.S. stock market; the portfolio of available markets outside
the U.S., which we call World ex U.S.; or the World portfolio of all available markets. The active strategy
for the U.S. replaces the stock market with one-month Treasury bills when the U.S. term spread is

negative. The active strategies for World and World ex U.S. combine the dollar-denominated returns from
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country-specific strategies that follow the same rules as the U.S. strategy, replacing a country’s stock
market with U.S. T-bills when its local yield curve is inverted. Our goal is to assess whether the expected
equity premium—the expected return on stock in excess of the bill return—is negative after an inversion.

The hypothesis that an inverted yield spread predicts low stock returns does not specify, however,
when low returns occur after an inversion. We examine forecast periods of one, two, three, and five years.

A one-year forecast period implies that we want the shape of the yield curve (inverted or not) to
predict returns up to a year ahead. To this end, we construct a portfolio every month that makes 12
investments in bills or stocks depending on the yield curve at the end of each of the 12 months of the
preceding year. If the yield curve is inverted at the end on month t-1, 1/12th of the portfolio for month t is
invested in bills. If the yield curve is inverted at the end on month t-2, another 1/12th of the portfolio for
month t is invested in bills. Etc. The portfolio’s total allocations in month t depend on the number of
inversions in the prior 12 months. If seven of the term spreads from t-12 to t-1 are negative, 7/12ths of the
portfolio is in bills and 5/12ths is in stock in month t. More generally, if H is the forecast horizon and N is
the number of inversions from t-H to t-1, then n; = N¢/H is the weight of bills in the month t portfolio and
1 - n; is the weight of the market portfolio. The return of the active strategy, Ra, is

Rat = NRet + (1 = n)Re, 1
where Rci, and Rw: are the month t returns on bills (cash) and the stock market portfolio.

Since the passive strategy holds the market, the difference between the realized active and passive
returns for month t, which we call the active premium, is

Rat — Rmt = [NRet + (1 — n)Rme] — Rwe

= n(Rct — Rw). (2

The realized active premium in equation (2) is the heart of our tests. If the term structure is
inverted in at least one of the H months before t, the active strategy moves some of the portfolio from
stock to cash in t, so n; is positive. The expected payoff from the reallocation to cash depends on what an
inverted term structure says about future stock returns. If an inversion forecasts a negative equity
premium—so the expected excess stock return is negative—the expected value of the active premium,
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nE(Rct — Rmy), IS positive. If inversions say nothing about the equity premium, the allocation to bills
reduces the portfolio’s expected return and the expected active premium is negative. Thus, to judge
whether an inverted yield curve predicts a negative equity premium, we test whether the expected value
of the active premium in (2) is positive.

We estimate the expected active premium by averaging monthly realized premiums for 1975-
2018., The familiar t-statistic for the average premium provides the appropriate test of whether the
expected premium is positive. Since this is a simple test of means, heteroscedasticity that arises because
the variance of the active premium depends on the fraction of the portfolio in bills is not a problem for
inferences.

If there are no inversions in the H months before t, the active portfolio is fully invested in stock
and both n; and the active premium, n(Rc: — Rmt), are zero. The active strategy cannot beat the passive

when both hold the value weight (VW) market portfolio, so the tests use only months with positive n..

I1. Combining Countries

We compare active and passive strategies for three portfolios, the U.S. market portfolio, the
World ex U.S. portfolio of 11 countries outside the U.S., and the World portfolio of all 12 countries. We
value weight securities in each country and value weight countries in the global portfolios. In other words,
each security’s weight in a country is proportional to its market cap and each country’s weight in the
World or World ex U.S. portfolio is proportional to the aggregate market cap of the country’s stocks.

We assume each country’s yield curve forecasts only the local stock market. Inversion in a
country is measured by yields on its government bonds in the local currency. Because we want to
combine monthly country returns into global portfolio returns, we convert local monthly stock market
returns to U.S. dollar-denominated returns. Each country’s contribution to a global portfolio’s active
return is its weight in the global portfolio, wi, times nj;, the fraction of the H months before t in which the
country’s local term structure is inverted, times the difference between its dollar-denominated stock

market return and the return on one-month U.S. Treasury bills. This contribution is zero when the country



has no local inversions in the prior H months. Extending equation (2), the active premium for the World
or World ex U.S. portfolio in month t is
Rat — Ret = Ziwit[nitRct + (1 — nit) Rmie] — ZiwicRwmit
= Ziwidnil(Ree — Rwit), 3

where nj; is the fraction of the H months before t in which the country’s local term structure is inverted,
Rwit is the country’s dollar-denominated market return for month t, Re: is the month t return on U.S. T-
bills, and wi, the weight of country i in the active and passive portfolios, is proportional to the market cap
of the country’s stocks at the beginning of t. In short, the active premium in a global portfolio is the value

weight average of the active premiums for the countries in the portfolio.

I11. The Evidence

Panel A of Table 1 summarizes the Treasury bill and bond yields we use to measure U.S. term
spreads. Consistent with a typically upward sloping yield curve, the average yields for the 588 months of
1975-2018 increase monotonically from 4.38% per year at one month to maturity and 5.04% at one year
t0 5.81% and 6.19% at five and ten years.

Investors seeking to increase their expected portfolio return by selling stock and buying Treasury
bills when the term structure inverts are betting that the equity premium will be negative while they are in
bills. Summary statistics for the returns and equity premiums on the three passive market portfolios we
consider are in Panel B of Table 1. The 1975-2018 average annualized difference between the monthly
returns on the VW portfolio of U.S. stocks and one-month bills is 8.32%, with a t-statistic of 3.61. The
average equity premiums for World ex U.S. and World are 6.75% (t = 2.66) and 7.31% (t = 3.29). The
large t-statistics for the three equity premiums say their unconditional expected values are reliably
positive. Large and reliably positive unconditional equity premiums are a challenge to investors who try
to increase their expected return by using the term spread to time the premium.

Table 2 describes the incidence of yield curve inversions. Inversions tend to be persistent. To

reduce the likelihood that some signals triggering the active strategy are data errors or other noise, we



ignore a negative term spread unless the spreads for the prior two months are also negative. (Increasing
the requirement from three consecutive negative spreads to six has no meaningful effect on the results.) In
1975-2018, the six U.S. spreads we study have between six and nine runs with at least three consecutive
inverted months. The average length of a run in the U.S. is between 6.3 and 9.2 months. Excluding the
first two months of each run because we do not treat their inversions as sell signals, the total number of
inverted months varies from 26, for the U.S. spread between one- and 60-month yields, and 58, between
12- and 60-month yields.

The global passive and active strategies combine U.S. dollar-denominated returns from country-
specific passive and active strategies that are identical to the strategies we follow in the U.S. Since the
World and World ex U.S. strategies invest part of the active portfolio in U.S. Treasury bills following a
negative term spread in any country, in Table 2 we say a global portfolio’s term structure is inverted in
month t if the term structure for any of its countries is inverted in t and the prior two months. There are 11
countries in World ex U.S. and 12—including the U.S.—in World, so it is no surprise that the global
portfolios have more runs of three or more inverted months, more months in the runs, and more inverted
months than the U.S. Focusing on just the averages across the six spreads, World ex U.S. and World have
about five times as many inverted months (216 and 225 versus 44 for U.S.), almost twice as many runs
(13.0 and 13.3 versus 7.3), and substantially longer runs (19.3 and 19.6 months versus 7.9 month).
Similarly, the estimates for World, with 12 possibly-inverted countries, are always at least as large as the
estimates for World ex U.S., with only 11.

These differences are apparent in Panel A of Table 3, which describes the percent of months in
which a strategy allocates part of its portfolio to bills. Two predictable and clear patterns in Panel A help
explain the return results below. The first is foreshadowed by the counts in Table 2. Judged on the
frequency of their bets against the equity premium, the global strategies are more active than the U.S.
strategies, and the World strategies are more active than the World ex U.S. strategies. For all 24
combinations of spread and forecast period, for example, the fraction of months in which either global
strategy allocates some of its portfolio to bills exceeds the fraction for the matching U.S. strategy. Second,

5



for each portfolio and spread, the frequency of active bets always increases with the forecast period. The
reason is apparent if we consider an inversion in the United States that lasts for only one month. Ignoring
our three-month rule for inversions, the isolated inversion triggers 12 monthly bets with a one-year
forecast period and 60 with a five-year forecast period.

More frequent allocations to bills does not imply a larger average allocation to bills. For example,
each of the 12 monthly bets triggered by an isolated U.S. inversion shifts 1/12th of the portfolio from
stocks to bills, while each of the five-year forecast period’s 60 monthly bets shifts only 1/60th of the
portfolio. The net effect is an average allocation to bills over the 60 months after the inversion of 1/60th
of the portfolio for both the one-year and five-year strategies. Several issues make the actual allocations
more complicated, but the average allocations to bills in Panel B of Table 3 are not dramatically different
across the three portfolios or the four forecast periods.

Table 4, the centerpiece of the paper, summarizes the monthly active premiums of Equation (2).
The results should disappoint investors hoping to use inverted yield curves to improve their expected
portfolio return. If negative term spreads forecast negative excess stock returns, shifting from stock to
bills after inversions increases expected return. The striking result in Table 4 is the large fraction of term
spread strategies—67 of 72—that reduce the investment payoff for 1975-2018 by following this general
rule. With the diversification of 11 or 12 countries and 60 monthly premiums after each inversion, the
average active premiums are more than two standard errors below zero for all six World strategies with
five-year forecast periods and for four of six World ex U.S. strategies. The t-statistics for shorter forecast
periods and for five-year U.S strategies are weaker, but the almost uniformly negative average premiums
in Table 4 suggest active strategies that shift away from stock after the term structure is inverted reduce
investors’ expected return.

The simplest explanation for the results in Table 4 is that inverted yield curves provide no
information about future excess stock returns. If so, the negative realized premiums in Table 4 are the cost

of uninformed bets against the equity premium.



IV. Summary

We test the hypothesis that inverted yield curves predict negative equity premiums. The tests use
monthly observations for 1975-2018, with six countries, including the U.S., in the sample throughout the
period and 12 for the last 28 years. We consider three broad market portfolios: the U.S., the World, which
combines all available countries, and the World ex U.S. The tests examine 24 investment strategies for
each market, using six yield spreads and four forecast periods. Each is designed to increase expected
portfolio returns by exploiting the term spread’s hypothesized information about future equity premiums.

We find no evidence that yield curve inversions can help investors avoid poor stock returns.
Relative to the returns on the three passive stock market portfolios, all 24 active U.S. and World strategies
and 19 of 24 World ex U.S. strategies reduce the average realized return for 1975-2018. The longest
forecast period is five years. With the diversification of 11 or 12 countries and 60 months after each
inversion, almost all the expected five-year premiums for the active World and World ex U.S. strategies
are reliably negative.

The simplest interpretation of the negative active premiums we observe is that yield curves do not
forecast the equity premium. This interpretation implies that investors who try to increase their expected
return by shifting from stock to bills after inversions just sacrifice the reliably positive unconditional

expected equity premium.
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Table 1 — Average yields for U.S. Treasury bonds and summary statistics for annualized U.S. dollar-
denominated returns and equity premiums for U.S., World ex U.S., and World market portfolios, 1975-
2018, 588 monthly observations

Panel A reports averages of monthly yields on U.S. Treasury bonds. Panel B reports summary statistics
for the dollar-denominated monthly return and equity premium—the market return in excess of the one-
month Treasury bill rate—on three market portfolios. World is the VW portfolio of country-specific
market portfolios available each month. The appendix describes when each of the 12 countries is in the
sample. World ex U.S. is World minus the portfolio of U.S. stocks. Ave is the average annualized return
or equity premium, SD is the annualized standard deviation of an equity premium, SE is the standard
error of Ave, and t-stat, the ratio of Ave and SE, tests the hypothesis that the unconditional expected
equity premium is zero.

Panel A: Average yields for U.S. Treasury bonds (percent)
Term 1 Month 1 Year 2 Years 5 Years 10 Years

Average yield 4.38 5.04 5.27 5.81 6.19

Panel B: Summary statistics for annualized VW market returns and equity premiums (in percent)

VW market return Equity premium
Ave Ave SD SE t-stat
u.s. 12.56 8.32 15.27 2.30 3.61
World ex U.S. 10.99 6.75 16.86 2.54 2.66
World 11.55 7.31 14.73 2.22 3.29



Table 2 — Summary statistics for consecutive months with yield curve inversions, 1975-2018, 588 months

Runs is the number of noncontiguous blocks in which the term spread on government bonds is negative
for three or more consecutive months. World and World ex U.S. are considered to have a negative yield
spread in a month if the local yield spread on government bonds is negative in any of the 11 or 12
countries in the portfolio. The maturities in each spread are measured in months, so the 1-60 spread is the
difference between 60-month and one-month yields.

U.S. World ex U.S. World
Spread Runs Length Months Runs Length Months Runs Length Months
1-60 6 6.3 26 20 16.8 297 20 16.9 298
12-60 8 9.2 58 13 17.2 198 13 18.2 210
24-60 7 8.7 47 13 15.3 173 13 16.3 186
1-120 6 7.0 30 10 33.0 310 10 33.0 310
12-120 9 8.1 55 12 14.8 154 12 16.0 168
24-120 8 8.0 48 10 18.5 165 12 17.2 182
Average 7.3 7.9 44 13.0 193 216 13.3 19.6 225
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Table 3 — Percent of months with a positive allocation to T-bills and the average percent allocation to T-bills across all 588 months of 1975-2018

Panel A reports the percent of months each strategy has a positive allocation to Treasury bills. Panel B reports each strategy’s average allocation to
T-bills across all 588 months of 1975-2018. Strategies are defined by the forecast period and the short and long maturities in the term spread.
Maturities are measured in months, so a 1-60 strategy uses the spread between the 60-month and one-month yields. Forecast periods are one, two,
three, and five years. World strategies combine all countries available each month. World ex U.S. combine all available countries outside the U.S.
Average is the average across the six spreads of the percent of months with an allocation to T-bills or the average of the average allocation to
T-bills.

U.S. World ex U.S. World

Spread 1Yr 2Yrs 3Yrs 5Yrs 1Yr 2Yrs 3Yrs  5Yrs 1Yr 2Yrs 3Yrs  5Yrs
Panel A: Percent of months with an allocation to T-bills

1-60 15.0 24.1 33.1 50.9 84.7 97.0 99.6 100.0 84.7 97.0 99.6 100.0
12-60 25.8 38.6 50.0 70.6 57.2 74.1 87.9 97.0 60.4 77.3 91.1 100.0
24-60 21.8 33.1 44.5 65.3 49.2 59.3 68.4 78.4 52.8 65.2 76.5 87.9
1-120 17.4 28.8 40.2 62.3 74.2 84.3 91.9 97.5 74.2 84.3 91.9 97.5
12-120 25.8 38.6 50.0 70.3 45.6 55.5 63.8 75.4 50.4 62.5 73.1 86.6
24-120 22.3 33.7 45.1 65.3 44.5 53.8 62.9 76.3 50.2 61.7 72.3 87.5
Average 21.3 32.8 43.8 64.1 59.2 70.6 79.1 87.4 62.1 747 84.1 93.2
Panel B: Average percent allocation to T-bills

1-60 52 5.9 6.2 6.5 18.6 195 20.2 21.1 9.5 104 10.8 11.2
12-60 11.7 12.7 13.2 13.6 15.0 154 15.6 15.8 13.4 145 15.0 15.2
24-60 9.5 10.2 10.6 10.9 12.9 13.2 13.4 13.6 115 12.2 12.6 12.8
1-120 6.0 6.8 7.1 7.4 11.8 11.9 12.0 121 9.2 9.8 10.1 10.3
12-120 114 122 12.6 12.9 11.2 114 115 11.6 12.8 135 13.8 14.0
24-120 10.0 10.4 10.6 10.8 9.9 10.1 10.2 10.3 11.9 12.3 124 12.4

Average 8.9 9.7 10.1 10.3 13.2 13.6 13.8 141 114 12.1 12.4 12.6

11



Table 4 — Summary statistics for monthly active premiums of Equations (2) and (3), 1975-2018, 588 months
An active strategy’s premium over the passive market return for the U.S. in month t is
Rat— Rpt = nt(RCt - RMt). (2)

where Rai, Rct, and Rw: are the returns on the active, T-bill, and passive stock market portfolios in month t and n; is the fraction of the active
portfolio allocated to T-bills in t. If H denotes the number of months in the forecast period and N: denotes the number of inversions from t-H to t-1,
nt = N¢/H. The active premium for World and World ex U.S. strategies in month t is

Rat — Ret = Ziwinit(Rct — Rwmit), 3)

where wi, the weight of country i in the active and passive portfolios, is proportional to the aggregate market cap of stock in i.

Average Standard deviation t-statistic
Spread 1Yr 2Yrs 3Yrs 5Yrs 1Yr 2Yrs 3Yrs 5Yrs 1Yr 2Yrs 3Yrs 5Yrs
u.S.
1-60 -1.13 -0.40 -0.72 -0.78 7.04 5.13 3.79 2.35 -0.41 -0.25 -0.73 -1.57
12-60 -1.11 -0.69 -0.67 -1.09 9.14 7.21 5.72 3.66 -0.41 -0.39 -0.55 -1.66
24-60 -1.04 -0.35 -0.59 -0.95 8.85 6.61 5.13 3.25 -0.36 -0.20 -0.51 -1.56
1-120 -0.57 -0.66 -0.70 -0.76 7.22 5.19 3.81 2.37 -0.22 -0.45 -0.78 -1.69
12-120 -1.77 -0.95 -0.83 -1.08 9.08 6.90 5.45 3.56 -0.65 -0.57 -0.71 -1.69
24-120 -2.45 -1.08 -0.95 -1.13 9.83 6.74 5.04 3.34 -0.78 -0.62 -0.84 -1.81
World ex U.S.
1-60 -1.78 -1.41 -1.25 -1.82 6.66 6.15 5.70 5.19 -1.63 -1.50 -1.45 -2.32
12-60 -0.16 -0.04 -0.59 -1.32 7.99 6.19 491 4.08 -0.10 -0.04 -0.75 -2.11
24-60 -0.15 0.19 -0.50 -1.47 7.42 6.21 4.94 4.12 -0.10 0.15 -0.56 -2.09
1-120 -0.65 -0.41 -0.39 -0.80 3.79 3.28 291 2.47 -0.98 -0.77 -0.86 -2.11
12-120 0.81 0.24 -0.45 -1.28 8.31 6.18 4.87 3.79 0.44 0.20 -0.49 -1.94
24-120 1.41 0.82 -0.02 -0.91 7.59 5.54 4.30 3.16 0.82 0.72 -0.03 -1.67
World
1-60 -0.58 -0.54 -0.56 -0.80 3.37 2.96 2.65 2.22 -1.05 -1.20 -1.41 -2.38
12-60 -0.40 -0.40 -0.52 -1.01 6.30 5.08 4.07 3.03 -0.32 -0.46 -0.81 -2.21
24-60 -0.27 -0.24 -0.49 -0.95 5.93 4.79 3.84 2.82 -0.22 -0.27 -0.75 -2.09
1-120 -0.43 -0.45 -0.45 -0.70 3.37 2.97 2.54 2.02 -0.72 -0.93 -1.12 -2.28
12-120 -0.33 -0.50 -0.64 -1.09 7.00 5.53 4.35 3.11 -0.22 -0.48 -0.83 -2.17

24-120 -0.46 -0.36 -0.55 -0.99 6.84 5.10 3.94 2.84 -0.32 -0.37 -0.78 -2.17
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