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Abstract 

 

 

Ample evidence suggests that individuals are overly optimistic about future outcomes. But does the length 

of a particular forecast horizon affect optimism levels?  In this paper, we extend Brunnermeier and Parker’s 

(2005) optimal expectations framework to a multi-period model, which casts the novel prediction that 

optimism grows with the forecast horizon. We provide empirical evidence that forecasters exhibit horizon 

bias when making predictions about a wide variety of macroeconomic variables, in the United States and 

abroad. Using analysts’ earnings forecasts, we also confirm the presence of a horizon bias in the stock 

market. We then argue that the horizon bias can help explain the puzzling time-series variation in the term 

structure of equity returns. Consistent with the intuition from a simple present-value model, we find that 

periods of above-average horizon bias are associated with negative term premia, whereas periods of below-

average horizon bias are associated with positive term premia. Finally, we explore our model’s implication 

that the horizon bias should increase with the skewness of future outcomes. We confirm that the level of 

horizon bias in the stock market correlates with the market’s implied skewness. We further find that the 

interaction between horizon bias and skewness generates strong and robust forecasts of future equity term 

premia.  
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1 Introduction 

Forecasts of future outcomes tend to be too optimistic. Deaton (2018) surveys a sample of 1.7 

million individuals spanning 166 countries, comparing their current perceptions of well-being with their 

long-horizon expectations of well-being. He concludes that “… in spite of the evidence to the contrary, 

people consistently and irrationally predict they will be better off five years from now.”2 This optimism bias 

has been documented across many subject matters, ranging from health (Friedman et al., 1995) to financial 

decision-making (Puri and Robinson, 2007).3  

Several papers argue that the optimism bias stems from agents’ anticipation utility.4 Because agents 

derive felicity from expecting positive outcomes, they will choose to be optimistically biased. In a leading 

paper, Brunnermeier and Parker (2005) model how anticipation utility generates an optimism bias. In their 

single period model, agents choose beliefs that optimize their expected welfare. Welfare has two 

components: 1) anticipation utility, or the utility one gets from anticipating future consumption, and 2) the 

utility gained from actual future consumption. When agents choose their beliefs, they consider the tradeoff 

between greater anticipation utility and suboptimal investment choices. That is, agents’ optimism increases 

their anticipation utility, but this belief distortion can also lead to suboptimal investment choices that lower 

the true expected utility from consumption.  

We extend Brunnermeier and Parker’s (2005) single-period model to a multi-period setting. In this 

setting, agents exhibit a horizon bias. That is, agents are more optimistic at long horizons relative to short 

horizons. The intuition behind this result is simple: optimism at long horizons provides a greater 

anticipation benefit than optimism at short horizons because, at long horizons, agents enjoy increased 

anticipation utility over more periods. 

                                                           
2 Schwandt (2016) provides similar evidence using repeated surveys in Germany. 
3 See Weinstein (1980), Scheier and Carver (1985), Scheier, Carver, and Bridges (1994), Sharot (2011), Coval and 

Thakor (2005), and Ashton and Roberts (2011) among others. 
4 Jevons (1905); Lowenstein (1987); Brunnermeier and Parker (2005); Benabou and Tirole (2016); Caplin and Leahy 

(2001); Caplin and Leahy (2019); Banerjee, Davis, and Gondhi (2019). 
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We find widespread support for our model’s prediction that the optimism bias increases with the 

forecasting horizon. Using survey data, we document that long-horizon forecasts are systematically more 

optimistic than short-horizon forecasts for macroeconomic outcomes such as GDP growth, industrial 

production growth, and unemployment rates. Results hold for forecasters in the United States and abroad. 

This evidence suggests that horizon bias is pervasive. 

We then turn to asset pricing implications of the horizon bias. We test whether the horizon bias 

explains the puzzling time-variation and average downward slope of the equity term structure. (Binsbergen, 

Brandt, and Koijen 2012; Gormsen 2019; Weber 2018; Gormsen and Lazarus 2019).5 A downward sloping 

term structure is puzzling because standard asset pricing models (e.g., Campbell and Cochrane 1999; Bansal 

and Yaron 2004) predict that investors require a higher risk-premium to hold long-duration equities 

compared to short-duration equities.6 

We offer a behavioral explanation for the slope of the equity term structure. When investors exhibit 

horizon bias regarding growth in firm fundamentals (i.e., investors have more optimistic views regarding 

earnings growth over long horizons compared to short horizons), the price of a long-term equity claim will 

be pushed too high, especially when compared with the price of a short-term equity claim.7 This generates 

the subsequent, predictable underperformance of long-term claims as compared to short-term claims.  

The degree to which horizon bias contributes to a downward-sloping equity term structure depends 

on how pervasive and pronounced this bias is among stock market investors. To gauge the presence of 

horizon bias in the equity market, we use sell-side analysts’ earnings forecasts. In line with our findings of 

widespread horizon bias for macroeconomic forecasts, we also find horizon bias in sell-side analysts’ 

                                                           
5 Binsbergen, Brandt, and Koijen (2012) document an, on average, downward sloping term structure. Gormsen (2019) 

documents time series variation in the equity term premium. Weber (2018) documents a downward sloping term 

structure in the cross-section of equity returns.   
6 In Campbell and Cochrane (1999), an exogenous positive shock to consumption lowers the marginal utility of 

consumption and hence the risk premium. Long duration assets are more sensitive to discount rate changes, and hence 

they must offer larger expected returns in equilibrium. In Bansal and Yaron (2004), long-term assets are riskier than 

short-term assets as they are more sensitive to shocks to a small but persistent component of the consumption growth 

process. This raises the expected return on long-duration assets compared to short-term assets. 
7 This assumes the existence of limits to arbitrage (De Long et al. 1990; Shleifer and Vishny 1997). 
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beliefs. Analysts predict higher annualized growth rates in earnings at long-horizons than they predict at 

short-horizons. Over the 21-year period of our study, 1996–2016, analysts forecast an average short-term 

annual earnings growth rate of 9.2 percent and an average long-term annual earnings growth rate of 12.7 

percent. When comparing these forecasts with the ex-post realized earnings growth rates, we find that the 

forecast bias for the short-term growth rate is 2.7 percent and the forecast bias for the long-term growth 

rate is 6.6 percent. Put differently, there is over-optimism at both horizons, but it is much stronger for long-

horizon forecasts than for short-horizon forecasts, and the difference is statistically significant at the one-

percent level. To put the 12.7 percent long-horizon forecast into context, note that even in the period of 

highest growth in the U.S., the post-1945 period, the annual earnings growth rate averaged only 7%. Our 

findings point to the existence of horizon bias among professionals in the equity market.8 

To link the horizon bias to the term structure of equity more directly, we derive a simple stylized 

present-value model. The model shows that the equity term premium is negatively related to the long-term 

growth forecast bias and positively related to the short-term growth forecast bias. Thus, given our evidence 

of a positive horizon bias for analysts’ forecasts, our model can reconcile a downward sloping term 

structure. Moreover, we find that when the difference between the long-term growth rate and the long-term 

growth rate implied by short-term forecasts is higher than its respective sample mean, the subsequent annual 

equity term premium -4.8%, and it is positive 1.3% otherwise. Moreover, the slope of the term structure 

grows monotonically more negative as the horizon bias becomes more pronounced.   

What drives variation in the horizon bias? Our model suggests that the bias changes with skewness. 

The intuition behind this result builds off Brunnermeier and Parker (2005), who argue that skewness can 

induce optimistic beliefs. As skewness increases, the true expected (non-anticipatory) utility cost of holding 

optimistic beliefs decreases. We show that this relates to horizon bias. An investor will go long a short-term 

                                                           
8 To the extent that behavioral biases are smaller among professionals than among unsophisticated individuals 

(Lichtenstein, Fischhoff, and Phillips 1982, Da, Huang, and Jin 2018), the horizon bias documented for analysts may 

represent a lower bound for the average stock market investor’s optimism concerning long versus short-term growth 

in fundamentals. 
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asset for a sufficiently high skewness, but will go short a short-term asset for a sufficiently low skewness.9 

When the investor switches from going long the short-term asset to going short the short-term asset, the 

horizon bias can also switch from positive to negative. The intuition is as follows: when the investor 

switches from going long the asset to going short the asset, the investor’s anticipation utility will increase 

with her degree of pessimism. Therefore, because shorting the long-horizon asset entitles the investor to 

more periods of anticipation utility, she will be even more pessimistic at long-horizons relative to short-

horizons. Therefore, we predict that the horizon bias will be positively correlated with skewness.  

We find support for this prediction: horizon bias in analysts’ forecasts correlates with market-wide 

skewness (measured by skewness implied by the S&P 500 options). It is important to note that we are 

measuring the horizon bias with error (e.g. differences in the unbiased long-term growth forecast and short-

term growth forecast will contribute to our measure of horizon bias). Because the model predicts a horizon 

bias when skewness is high and predicts no horizon bias when skewness is low, we argue that we are more 

likely to be measuring a true horizon bias when skewness is high than when skewness is low. The data 

strongly supports this hypothesis. When the interaction term between the horizon bias and skewness is 

above (below) the mean, the ex-post realized term premium is negative 8.77% (positive 3.34%). The 

interaction term between the horizon bias and the level of skewness also serves as a strong and robust 

predictor of realized equity term premium. The predictive relation is highly significant and holds for 

alternative horizons ranging from 6 months to 24 months after controlling for the price-to-dividend ratio of 

the market, the price-to-dividend ratio of dividend strips, and a set of other standard return predictors. 

Overall, our results provide a behavioral rationale for the downward sloping term structure and provide 

novel evidence on predictable variation in such slope. 

Finally, we use the earnings prediction model of Hou, van Dijk, and Zhang (2012) to generate 

“rational” earnings forecasts. As our measure of bias, we use the difference between these “rational” 

                                                           
9 A small positive skewness is higher than a large negative skewness. That is, we describe skewness in a monotonic 

fashion.  
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earnings forecasts and sell-side analysts’ forecasts. Consistent with our interpretations, we find that the 

rational component is unrelated to future realized term premia, whereas an increase in the bias component 

is negatively related to future realized term premia.  

Our paper contributes to two main strands of literature. First, we contribute to the literature on the 

optimism bias. Many studies document the existence of optimism bias, the origins of optimism bias (e.g., 

Taylor 1989; Taylor and Brown 1988; Brunnermeier and Parker 2005; Johnson and Fowler 2011), and the 

effects of optimism bias on a variety of outcomes (e.g., Litt et al. 1992; Aspinwall and Taylor 1992; Schulz 

et al. 1996; Sharot, Korn, and Dolan 2011). We highlight a new feature of optimism bias, namely that it 

grows with the forecasting horizon. We then provide an application of this horizon bias by testing whether 

it helps explain the slope of the equity term structure.   

Second, we contribute to the growing body of research that tries to explain the slope of the equity 

term structure. Existing models and theories introduce: i) non-standard preferences (Eisenbach and Schmalz 

2016; Andries, Eisenbach, and Schmalz 2018; Curatola 2015), ii) an exogenous stochastic discount factor 

(Lettau and Wachter 2007, 2011; Lynch and Randall 2011; Gormsen 2019); iii) a special data generating 

process for consumption and dividends (Belo, Collin-Dufresne, and Goldstein 2014; Marfe 2015; 

Nakamura et al. 2013; Hasler and Marfe 2016); iv) limited information (Croce, Lettau, and Ludvigson 

2015); or v) heterogeneous agents (Lustig and Nieuwerburgh 2006; Marfe 2017; Favilukis and Lin 2015).10 

We differ from prior work in two important ways. First, while most papers focus on the term structure of 

discount rates, we link the realized term structure of equities to biases in expected cash flows.11 Second, 

most of the aforementioned literature features a static view of the term structure, attempting to reconcile 

the evidence of an average negative term premium in the equity market. In comparison, we not only explain 

the negative average term premium by means of average over-optimism for long-term outcomes, but we 

                                                           
10 See Binsbergen and Koijen (2017) for further discussion of these attempts to generate a downward sloping term 

structure of equity. 
11 Da and Warachka (2011) show that the disparity between long-term and short-term analyst forecasts predicts future 

returns in the cross-section.   
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also use time-series variation in the horizon bias to explain time-series variation in the equity term structure 

slope. In this respect, our paper is closer to Gormsen (2019), who analyzes the time-series variation in the 

equity term premium by separating periods of high and low dividend-to-price ratios for the aggregate 

market. Gormsen’s explanation is based on an exogenous stochastic discount factor. We offer a different 

explanation based on the biased beliefs of market participants.   

The rest of the paper is structured as follows: Section 2 provides theoretical motivation for the 

horizon bias and its link to the term structure of equity returns. Section 3 details the data and empirical 

measurements. Section 4 presents the empirical evidence regarding the horizon bias in macroeconomic 

forecasts. Section 5 presents the results for the tests relating cash flow beliefs to the term structure of equity 

returns. Section 6 concludes. 

2 Hypothesis Development 

In this section, we present all our hypotheses. We start with the general hypothesis that optimism 

increases with the forecasting horizon and discuss time-series variation in optimism bias. Then we present 

a simple model linking horizon bias to the term structure of equity returns.  

2.1 Optimism and Horizon Bias 

Optimism is pervasive; it permeates perception and forecasts in a variety of matters, ranging from 

the assessment of personal skill (e.g., one’s ability as a driver, Svenson 1981) and well-being (e.g., life 

expectancy, Puri and Robinson 2007) to the prediction of favorable economic outcomes (e.g., higher chance 

of success in a job search, and lower chance of contracting cancer (Weinstein 1980), or personal finances 

(Deaton 2018)). Given that unwarranted optimism implies biased beliefs about uncertain outcomes (Sharot, 

Korn, and Dolan 2011), earlier research explores why optimism arises as a persistent feature of judgment, 

and why such a behavioral trait has survived the evolutionary process. In other words, research has sought 
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to establish why optimism about future outcomes is optimal compared to an unbiased assessment of such 

outcomes, so that evolution has favored bias over rational prediction.  

 Brunnermeier and Parker (2005) develop a theoretical framework that generates an optimism bias. 

They show that optimism generates ex-ante utility gains that stem from the anticipation of positive 

outcomes in the future. Agents consider this benefit against the cost of distorted beliefs, namely that agents 

will make suboptimal investment choices, which will lower their true expected utility of consumption.12 

We extend the model of Brunnermeier and Parker (2005) such that agents maximize their welfare 

in a multiperiod context. We assume an agent’s well-being is a time-average of her felicity in period 0, 

period 1, and period 2. We assume that the agent considers investing in two assets – one asset pays a 

liquidating dividend in period 1, and one asset pays a liquidating dividend in period 2.13 We assume that 

the true distribution of the period 1 asset’s payoffs is the same as the true distribution of period 2 asset’s 

payoffs. Specifically, we assume a risk-free return R and a risky return that pays excess return  sZ in period 

s. In period 0, the agent’s felicity is the subjectively expected discounted utility flow in the next two periods. 

U  is an increasing, concave function. In period 1, the agent’s felicity comes from both anticipated utility 

in the 2nd period and actual consumption in the 2nd period. The agent’s 2nd period utility flow is based on 

actual consumption in the 2nd period. In other words, agents look to “optimize” their welfare by solving the 

following problem: 

                                                           
12 Another motivation for optimism suggests that optimism triggers behavior that increases the chance of favorable 

outcomes (Friedman et al. 1995). More formally, optimism may persist because it carries an evolutionary advantage. 

For instance, when competing for scarce resources, an individual’s over-optimism concerning her own chance of 

successfully securing such resources induces her to compete more often than if she held rational beliefs, and this 

ultimately increases the likelihood she will obtain them (Johnson and Fowler 2011). The intuition is not only that the 

over-optimist competes more often than a rational individual does, but she is sometimes the only claimant of the scarce 

resource. This is because those who are pessimistic or hold rational expectations are inherently more cautious, and 

sometimes they do not compete at all. This creates an evolutionary benefit to excessive optimism and provides a 

rationale for the widespread optimism that is documented in the literature. 
13 If we assume the long-term asset pays dividends in periods 1 and 2, we would generate similar results. 
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That is, agents choose a probability distribution for their period 1 investment,  1 , and a 

probability distribution for their period 2 investment,  2 , to maximize their welfare.   is a time 

discounting factor α* is the optimal portfolio choice given the perceived distribution, and   represents the 

true probability distribution. In Appendix A, we prove that this setting generates a horizon bias. 

Specifically, we show that there exists an equilibrium in which investors will be, on average, more 

optimistic at long horizons relative to short horizons when they make a positive investment.14 That is, for 

* 0  : 

  *

2, 1, 2

1

'( ({ }) ) 0
S

s s s s

s

U R Z Z   


                                            (2)  

The intuition behind the model outcome is simple: optimism at long horizons serves a greater 

anticipation benefit than optimism at short horizons since agents get to enjoy increased anticipation utility 

for more periods and the cost to suboptimal investment choices is the same for distorted beliefs at short 

horizons and distorted beliefs at long horizons.  

We refer to our hypothesis on the positive relation between forecast horizon and optimism as the 

horizon bias hypothesis.  

 

 

                                                           
14 We assume that this optimistic choice is a unique local maximum in the positive region.  
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2.2 Time Series Variation in the Horizon Bias 

The main premise of the model is that, if investors have an optimism bias at short horizons, and 

invest in the short-term asset, they will be more optimistic at long horizons than at short horizons. 

Conversely, the model suggests that when investors are pessimistic about the short-term asset and thus short 

it, they will be even more pessimistic about the long-term asset. That is, when the agent is pessimistic about 

and short the short-term asset, there exists an equilibrium where the agent chooses to exhibit the opposite 

of the horizon bias. 

What could drive investors to short both assets and exhibit the opposite of the horizon bias? One 

important consideration is the skewness of the asset.  Brunnermeier and Parker (2005) and Brunnermeier, 

Gollier, and Parker (2007) show that optimism about the outcome of a risky bet increases when the objective 

distribution of the bet’s outcomes features high positive skewness. The intuition for the link between 

skewness and optimism is as follows: To gain anticipation utility, investors choose beliefs that assign larger 

subjective probability to states of nature that feature larger payoffs. The overstatement of the good outcomes 

also implies that the investor assigns lower probabilities to events that feature more modest or negative 

payoffs. These overall deviations of the agent’s beliefs from rational expectations are costly, since they 

generate lower expected (non-anticipatory) utility. 

As the payoffs from the most extreme positive investment outcomes increase, i.e., the objective 

distribution of the investment return becomes more positively skewed, investors can attain equally 

optimistic views about the outcome of the risky investment with smaller probability distortions. Hence, 

they realize the same anticipation utility, with a smaller over-statement of the very positive investment 

outcomes (with strictly positive objective probability) and smaller overall deviations from the true 

distribution along with lower expected-utility costs. All in all, the cost of optimism about future uncertain 

outcomes declines when the objective distribution of such outcomes becomes more positively skewed.  
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Specifically, Brunnermeier and Parker (2005) propose an asset with a negative expected return – 

they show that there exists a level of skewness for this asset such that for all skewness greater than that 

level of skewness, the investor will long the asset. We document a similar result in our multiperiod model. 

We show that for a sufficiently negative skewness, the investor will short the short-term asset. Therefore, 

given the proof in section 2.1, we know that there exists a level of positive skewness above which the agent 

exhibits a horizon bias and a sufficiently high level of negative skewness below which the agent exhibits 

the opposite of the horizon bias.  The intuition behind this result is simple: when the investor switches from 

going long the asset to going short the asset, the investor’s anticipation utility will increase with the degree 

of pessimism. Therefore, since shorting the long-horizon asset entitles the agent to more periods of 

anticipation utility, she will be even more pessimistic at long-horizons relative to short-horizons. This leads 

to our prediction that the horizon bias will be positively correlated with the degree of skewness (see 

Appendix B for the proof).  

2.3 Horizon Bias and the Term Structure of Equity 

We set up a simple dividend discount pricing model for two assets. We refer to the first asset as the 

short-term (ST) asset, since its owner is entitled to receive a liquidating dividend, 1tD  , in the next period. 

The second asset is a long-term (LT) asset, which entitles the owner to an infinite sequence of future 

dividends. Using the present-value relation, one can write the prices of the short-term asset and the long-

term asset as follows: 

(1 )

(1 )

ST
ST t

t

D g
P

r





      (3) 

(1 ) (1 )(1 )1

(1 ) (1 ) ( )

ST ST LT
LT t t

t LT

D g D g g
P

r r r g

  
 

  
    (4) 
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where r is a constant required rate of return, tD  is the dividend observed at the end of the current period, 

and 
STg and 

LTg are investors’ forecast of dividend growth in the next period and in every period thereafter 

respectively. Defining 
Rg as the actual constant growth rate in fundamentals, the next-period price of the 

short and long-term assets and the next-period dividend are: 

1 0ST

tP           (5) 

1 (1 )LT LT R

t tP P g           (6) 

1 (1 )R

t tD D g           (7) 

Based on the simple setup above one can derive the next-period equity term premium, 1tETP (We show 

this derivation in Appendix C): 

1 1 1

1
( )

1

R
LT ST LT ST

t t t ST

g
ETP R R g g

g
  

 
         

    (8) 

The main takeaway from equation (6) is that the difference in the return of the long-term asset and the short-

term asset is lower when  LT STg g  is higher. That is, when investors’ forecast of long-term growth is 

more optimistic than investors’ forecast of short-term growth, the subsequent equity term premium is 

negative. Moreover, since the actual growth rate in fundamentals 
Rg  is constant over all horizons, it follows 

that: 

 LT STETP Bias Bias          (9) 

where 
LTBias  (

STBias ) are the differences between investors’ long-term (short-term) forecast and 
Rg .  

In other words, when the bias in investors’ beliefs about long-term growth is larger than the bias in the 
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beliefs of short-term growth, the long-term asset may become overpriced, and such overpricing leads to a 

negative subsequent equity term premium. 

Since the short-term growth rate affects prices of both the short- and long-term assets, but the long-

term growth rate affects only the price of the long-term asset, the relative overpricing of long- versus short-

term assets depends on the bias in the long-term growth rate. Formally, we take a ratio of the price-to-

dividend ratios for the long-term asset and the short-term asset: 

/ (1 )
1

/ ( )

LT LT

t t

ST LT

t t

P D g

P D r g

  
  

 
.       (10) 

Thus, a larger bias in the long-term growth rate implies a larger value of the long-term price-to-

dividend ratio compared to the short-term price-to-dividend ratio. 

3 Data and Empirical Methodology 

In this section, we present the data and empirical measurements for tests related to macroeconomic 

forecasts and for tests related to the equity term structure.  

3.1 Forecasts of Macroeconomic Variables 

To test whether individuals exhibit horizon bias, we search for survey data on beliefs that meet two 

main criteria. First, the survey must elicit beliefs about short and long-term outcomes. We find two surveys 

often used in the economics and finance literature that meet this criterion: the Federal Reserve Survey of 

Professional Forecasters (SPF) and the European Central Bank Survey of Professional Forecasters (ECB-

SPF).15 Using multiple surveys offers implicit out-of-sample evidence for our findings, and allows us to 

                                                           
15 Recent work that relies on the SPF data includes Coibion and Gorodnichenko (2015). The ECB-SPF has been used 

in Reitz, Ruelke, and Stadtmann (2012).  
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test whether the horizon bias is pervasive. The ECB-SPF begins in 1999, and the SPF survey launched in 

1968. 

The second criterion concerns the selection of the types of forecasts we study. Since our conjecture 

is that forecasts should become more optimistic with the horizon, it must be clear what type of evolution 

an optimist would expect.  This is not always straightforward. For example, consider the forecast of wage 

growth for two hypothetical forecasters, a firm owner and an employee. When forecasting future wages, an 

optimistic employee may expect an increase in salaries. On the other hand, an optimistic firm owner may 

forecast lower wages since rising wages may lower profits. Moreover, the relationship between optimism 

and a given outcome may not be monotonic. For example, optimistic consumers surveyed on inflation may 

predict low inflation since this implies more buying power. On the other hand, if prices fall too much and 

the economy experiences deflation, the effect of such decline on consumer prices might be detrimental for 

economic growth, employment, and, ultimately, consumers’ well-being. Similarly, optimistic central bank 

officials, who have an explicit inflation rate target, may simply predict inflation near the inflation target, 

without a clear preference for higher or lower inflation per se.  

These considerations lead us to study optimism and horizon bias in the forecast of eight economic 

quantities. In the SPF data, whose panelists are US economists, we examine the unemployment rate, 

corporate profits, industrial production, and real GDP in the United States, based on the natural conjecture 

that stronger economic expansion (e.g. higher GDP growth, or lower unemployment levels) is good news 

for the average economist in the panel. In the ECB-SPF, which interviews experts employed by financial 

or non-financial institutions in Europe, a similar conjecture constitutes the basis for our study of the 

unemployment rate and real GDP growth.16  

Some of the economic quantities (e.g., GDP) exhibit a clear trend over the last three decades. 

Observing larger forecasts at a longer horizon than at shorter horizon for these quantities may not be 

                                                           
16 We drop inflation and interest rate forecasts that are elicited in the SPF and in the ECB-SPF since professionals 

(central bankers in particular) may be involved in these surveys and their optimism about these quantities is unclear.  
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indicative of a horizon bias. We therefore focus on the forecasts of growth rates (rather than levels) at 

different horizons. The exception is unemployment, where we rely on the unemployment rate as it is a much 

more common statistic than the growth of unemployment rate.17 The horizon bias predicts that annualized 

long-term growth forecasts should be higher (e.g., larger GDP growth, larger industrial production growth) 

than the annualized short-term growth forecasts and long-term unemployment rate forecasts should be 

lower than short-term unemployment rate forecasts.  

We consider two forecasts for each outcome variable. The first, which we refer to as short-term 

(ST), is based on predictions for the next quarter (in the SPF data) or for the next year (in the ECB-SPF 

data). Specifically, in the SPF data, ST is defined as the annualized growth rate between the end of the 

quarter prior to the survey, q, and quarter q+2. The exception is the unemployment rate, where ST is the 

forecast for quarter q+2. The definition of ST in the ECB-SPF data is similar, except that we use the forecast 

for the year ahead to construct the ST forecast.18 The second forecast we use is long-term (LT). In all 

surveys, we choose the longest continuously reported forecast horizon. In the SPF data, we construct LT 

using the forecast for quarter q+5. In the ECB-SPF data, we base LT on the forecast for 5 years into the 

future (or 4 years, if the 5 year forcast is not available).19  

In addition, we construct measures of forecasters’ perceived probabilities of a recession (occurring 

at different horizons). We use these forecasts as proxies for the perceived skewness of future 

                                                           
17 In unreported results we also study growth in unemployment rate and draw similar conclusions regarding the horizon 

bias.  
18 In principal, the definition of year-ahead forecast is different depending on the quarter q in which the forecast is 

collected. For instance, the year-ahead growth forecast in December of 2000 is the forecast of growth achieved by 

December 2001, whereas the year-ahead growth forecast in September of 2001, is the growth forecast for September 

of 2002. The ECB-SPF adopted a scheme of forecasts that precisely matches this definition in 2002. Since 1999, the 

survey collected calendar-year growth forecasts. Going back to the previous example, the December 2000 survey 

collects forecasts of growth in 2001, and so does the September 2001 survey. For the latter, though, the forecast of 

growth in the 2001 is likely to reflect information of realized growth in that year, rather than an actual forecast. To 

ensure that the short-term forecast data actually captures forecasters’ growth prediction over the short term, while at 

the same time keeping a consistent definition of ST forecasts across forecasting quarters and a short horizon for the 

short-term forecast, we calculate the short-term growth forecast as the geometric average annual growth forecast for 

year y and year y+1.   
19 In the ECB-SPF, the 5-year ahead forecast is collected in the survey waves fielded in Q3 and Q4 of every year, 

whereas the 4-year ahead forecast is collected in the survey waves fielded in Q1 and Q2. 
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macroeconomic outcomes. We construct recession probabilities as follows. In the SPF data, we use the 

median forecast of recession probabilities for one quarter ahead and four quarters ahead.20 In the ECB-SPF 

data we calculate the median forecaster’s probability of a decline in real GDP in the Euro Area using 

forecasters’ stated conditional distributions of growth in GDP at short and long horizons.  

3.2 Equity Term Structure 

We measure the slope of the equity term structure as in Binsbergen, Brandt, and Koijen (2012, 

henceforth BBK) by comparing returns on the S&P 500 index and returns on a short-term dividend strip. 

The monthly return on the index consists of monthly dividends and capital appreciation of the index. 

Similarly, the monthly return on the dividend strategy consists of monthly dividends plus the change in the 

price of the dividend strip. Maturities of dividend strips range from 1.9 to 1.3 years, with rebalancing 

occurring every January and July. Details are provided in BBK’s Online Appendix. We obtain BBK’s data 

from 1996 to October 2009 from their website and then extend their data to December 2017. We carefully 

follow their empirical approach. 

In particular, we obtain the SPX minute-by-minute options and index data from the CBOE for the 

period January 2004–December 2017. We retain only standard SPX options with expirations on the third 

Friday in a month, and we exclude options with bid or ask prices below $3. As in BBK, we use observations 

between 10AM and 2PM on the last trading day in a month. For the risk-free rate, we use the Zero-Curve 

rate from OptionMetrics. We linearly interpolate among the given zero-curve maturities to match the 

options maturity. Using the bid-ask mid-point, we then calculate the price of a dividend strip for all the put-

call pairs with the same strike price and maturity. At each end-of-month, we then take the median across 

all the dividend strip prices for a given maturity. Finally, we calculate returns on a dividend strategy. As in 

BBK, we rely on maturities between 1.9 and 1.3 years, with rebalancing in January and July. The only 

exception is July 2013 to January 2014, during which we let the strategy rely on maturities between 1.5 and 

                                                           
20 These are RECESS 2 and RECESS 5 in the Survey of Professional Forecasters online database. 
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0.9 years, because the appropriate maturity options (expiration in June 2015) were not listed until September 

2013. As in Golez (2014), we calculate daily realized dividends from the Datastream S&P 500 return index 

and total return index. For the overlapping period January 2004 to October 2009, returns on our dividend 

strategy have a correlation of 0.98 with returns on the same series provided by BBK. For the final series, 

running from January 1996 until December 2017, we append our data to BBK’s data in October 2009.  

3.3 Short-term and Long-term Earnings Growth Forecasts 

We use data from IBES’ unadjusted summary statistics to determine analysts’ estimates of short-

term and long-term earnings growth. We use a bottom-up approach and start with forecasts from IBES at 

the firm level. Using Compustat data on S&P indices, we restrict our sample to firms in the S&P 500. We 

examine this year’s earnings forecast, next year’s earnings forecast, and analysts’ estimates of long-term 

growth. We drop observations that are missing one of these forecasts or missing the previous year’s actual 

earnings. We drop observations for which the consensus records (or stated quarter ends) are one day before, 

on, or one day after the earnings announcement day. We merge this information with CRSP by ticker using 

a CRSP/IBES linking table. To arrive at market wide estimates of future earnings, we first multiply earnings 

per share forecasts by the number of shares on the associated date and then aggregate forecasts for this 

year/next year. We divide these forecasts by last year’s actual earnings   for the same set of firms   to arrive 

at an estimate for short-term earnings growth.21 To arrive at an estimate for long-term earnings growth for 

the aggregate stock market, we calculate the market value-weighted average long-term growth estimate for 

the same set of firms.  To establish that there is more optimism at long horizons relative to short horizons, 

we calculate forecast errors at different horizons. I/B/E/S suggests that analysts have a 5-year horizon in 

mind when they forecast earnings growth. Therefore, we compute the long-term growth forecast error by 

comparing the forecasted long-term earnings growth rate with the realized growth rate. To compute the 

                                                           
21 We consider another measure of short-term earnings growth for robustness. Specifically, we consider a weighted 

average of next year’s earnings growth and two years ahead earnings growth depending on time relative to the fiscal 

year-end. Results are qualitatively the same as in our main specification.  
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realized growth rate, we take the fifth root of a ratio between earnings in four years and last period earnings. 

We get actual earnings per share forecasts from IBES unadjusted detail.  

3.4 Skewness 

 To test the model’s prediction that horizon bias varies with skewness, we require a forward-looking 

measure of skewness. We resort to options, and obtain the data for risk-neutral skewness implied by S&P 

500 options.22 As in Chabi-Yo and Loudis (2019), options implied skewness is estimated using a model-

free approach. We obtain the daily series based on 30-day maturity options. We take the average across the 

daily skewness within the month and standardize it by the within month average for implied variance: 

3/2

Skewness
SKEW

Variance
      (11) 

Skewness is estimated under the risk-neutral measure, and it is thus biased downwards. Since we are 

interested in the time-series variation in skewness, we normalize skewness to be centered on zero and have 

a standard deviation of one. 

3.5 Control Variables 

We collect data for control variables from a number of different sources. We consider controls for 

state variables from traditional asset pricing models. We control for the P/D ratio of the market (Campbell 

and Shiller 1988) and the P/D ratio of dividend strips (Binsbergen, Brandt, and Koijen 2012). We also 

consider other controls for countercyclical risk premia such as Lettau and Ludvigson’s (2001) consumption 

to wealth-ratio, cay, Fama and French’s (1989) measures of bond default and term spreads, and a dummy 

for NBER recessionary periods.  

Identification of NBER recessions comes from the NBER website. The P/D ratio for the market is 

the current level of the S&P 500 index divided by the sum of daily dividends over the past year. Similarly, 

                                                           
22 We thank John Loudis for sharing the data. 
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the P/D ratio for the dividend strip is the current price of the 18-month dividend strip divided by the sum 

of daily dividends over the past year. We obtain data on the term structure of treasury bonds and the yield 

spread between junk and investment grade corporate bonds from Amit Goyal. Lettau and Ludvigson 

(2001)’s cay is from Martin Lettau’s website.  

4 Horizon Bias in Survey Data of Macroeconomic Variables 

Table 1 shows the results of our tests on horizon bias. Panel A reports results for the Survey of 

Professional Forecasters (SPF). Panel B refers to the study of the European Central Bank Survey of 

Professional Forecasters (ECB-SPF). Forecast denotes the average prediction, either at the short horizon 

(ST) or the long horizon (LT)), or the difference between the two (LT – ST). In parentheses are t-statistics 

based on double clustering by date and forecaster.23  

The results in the table provide support for our conjecture that the degree of optimism increases 

with the horizon. Across all surveys and forecasted variables, we find more optimistic forecasts at long 

horizons relative to short horizons. For instance, the forecasted short-term unemployment rate in Europe is 

around 9%, while estimates for the long-term unemployment rate average under 8%. Similar findings 

emerge for the unemployment rate in the SPF survey.24 Our findings also extend to the other forecasted 

macroeconomic variables we consider. For example, in the US SPF, Real GDP is expected to grow both 

over the short run (annualized growth rate of 2.6%) and over a long horizon (annualized growth rate of 

                                                           
23 In the Survey of Professional Forecasters, the id assigned to a forecaster may not be uniquely assigned to a specific 

individual. According to the survey documentation, in some instances the id is better defined as a firm identifier, as 

turnover in an organization may cause a change in the actual forecaster from that organization, while the id remains 

the same. Since we use the survey id for clustering, and to the extent that individuals who work for the same 

organization may share commonalities in judgement, our clustering by id is still meaningful. Moreover, for all surveys, 

results do not change if we do not cluster by individual. 
24 The long-horizon optimism concerning the unemployment rate seems smaller in the SPF survey than in the European 

counterpart. On the other hand, the SPF offers a long-horizon forecast (5 quarters ahead) that is shorter than the one 

collected by the ECB SPF (5 years). Therefore, the finding that the unemployment rate forecast is less optimistic in 

forecasts of 5-quarters ahead than in forecasts of 5 years ahead offers further support for the horizon bias hypothesis.   
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2.9%), but the forecasted annualized long-term growth is higher than the short-term growth forecast by 

about 10%.  

Although long-horizon forecasts appear to exhibit larger optimism than short-horizon forecasts, 

and this is consistent with horizon bias, a more direct test of the horizon bias entails a comparison of short-

horizon and long-horizon forecast errors. Table 1 reports the mean Forecast Error, or the difference 

between the forecast and the ex-post realized outcome, observed at both short and long-horizons, as well 

as the difference between the two. To construct forecast errors, we use data on macroeconomic realizations. 

Real GDP, industrial production, corporate profits, and the unemployment rate data for the US are from the 

Federal Reserve. Real GDP and unemployment rate data for the Euro-area are from Eurostat.25 

A horizon bias implies a positive (negative) difference in forecast errors when a more positive 

(negative) forecast indicates optimism. We find evidence of horizon bias in every survey and for all 

variables being forecasted. Overall, the null hypothesis of no horizon bias is rejected in favor of the one-

sided alternative hypothesis of horizon bias at the 1% significance level in 5 of the 6 cases studied in Table 

1, whereas the null of no horizon bias is rejected at the 10% significance level in the remaining case.26 

Next, we examine the possible drivers of horizon bias. Following the insight from our model in 

Section 2, we focus on the role that skewness plays in strengthening the horizon bias. Our theory suggests 

that when the conditional distribution of a future outcome is more positively skewed, horizon bias should 

be stronger. We use forecasters’ stated recession probabilities as a proxy for the skewness: all else equal, a 

higher probability of recession implies lower skewness. Therefore, we expect that the horizon bias should 

be larger when recession probabilities are smaller at long horizons compared to short horizons.  

In Table 2 we test this theoretical prediction by regressing macroeconomic forecasts from the SPF 

(Panel A) and the ECB-SPF (Panel B) on forecasters’ stated recession probabilities. Each panel in Table 2 

                                                           
25 We calculate forecast errors using revised ‘’last-release’’ estimates. As an alternative, we also used the “initial-

release” estimates of macroeconomic realizations.  We find qualitatively similar results.  
26 To ensure that the evidence of horizon bias is not driven by a few extreme forecasts, we have repeated the tests in 

Table 1 using the median forecaster’s predictions for the long and short horizon. Results are qualitatively similar.  
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contains three columns. Column (1) presents the results from regressing short-term forecasts (ST) on the 

forecasters’ stated probability that the recession will occur in the near term, Pr(REC ST). Column (2) reports 

results for regressing long-term forecasts (LT) on the forecasters’ stated probability of a recession occurring 

in more distant future, Pr(REC LT). Column (3) presents results for regressing the long-term minus short-

term forecast spread (LT-ST) on the spread in forecasters’ probability of recession at long minus short 

horizon, Pr(REC) SPR. As predicted, we find that skewness at both short and long horizons is linked to 

more optimistic forecasts: the smaller probability of a recession over a given horizon, the larger the forecast 

at that horizon. This is verified in 11 out of 12 distinct regressions, where the null of no link between 

skewness and optimism is rejected at the 1% level.  Importantly, we also find that horizon bias grows with 

the relative skewness of long-horizon versus short-horizon outcomes. Specifically, when the perceived 

probability of a recession on long versus short horizon drops by one percentage point, horizon bias in the 

SPF forecasts of GDP growth increases by 0.05 percentage points. This is equivalent to 16.7% of the 

horizon bias documented in Table 1. Similar results hold for 5 out of the 6 macroeconomic outcomes that 

we analyze.  

Overall, we find strong evidence that the degree of optimism increases with the forecast horizon. 

We also offer suggestive evidence that the skewness of plausible outcomes drives the time-series variation 

in a horizon bias.  

5 Horizon Bias and the Term Structure of Equity Returns 

 In this section, we present results for tests relating the horizon bias to the equity term structure. We 

first discuss the summary statistics and establish horizon bias in analysts’ earnings forecasts. We then 

analyze the equity term premium across different states of horizon bias. Finally, we examine whether 

horizon bias predicts next period realized equity term premium.  
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5.1 Summary Statistics 

Summary statistics for raw monthly data are shown in Table 3. The time-period for the equity term 

premium estimates spans February 1996 through December 2017. All other variables start in January 1996 

and run until December 2016. 

We start by discussing the evidence related to the equity term structure. For the 1996-2009 period, 

BBK finds that the difference between the monthly return on the market and the short-term claim is negative 

60 basis points. In the extended period 1996-2017, we find a difference of negative 21 basis points. Thus, 

over the extended period, the term structure is flatter, but remains downward sloping, on average. The 

steeper term structure in the early period is, in part, driven by the fact that the term premium was very 

negative during the dot-com bubble. We illustrate this in Figure 1, where we plot the one-year ahead 

realized equity term premium, defined as the difference between the one-year ahead sum of 12 monthly log 

market returns and the one-year ahead sum of 12 monthly log returns on the dividend strips. The figure 

shows that the equity term premium was most negative during the dot-com bubble. The second most 

negative equity term premium was in 2008, followed by 2015.  

We also show summary statistics for analyst forecasts. Analysts’ long-term growth forecasts are on 

average 12.7 percent. Meanwhile, short-term growth forecasts are much lower at 9.2 percent, on average. 

We interpret the fact that the difference between the long-term and the short-term forecasts amount to as 

much as 3.5 percent as the first indication that analysts are more optimistic about long-term growth than 

short-term growth. We formally test this with regard to forecast errors in the next section.  

Compared to short-term forecasts, long-term growth forecasts are also substantially less volatile, 

and they are never negative. We plot log predicted long-term and short-term growth rates in Figure 2, Panels 

A and B. The log long-term growth rate is never below 8.9 percent and it reaches its maximum of 17 percent 

around the dot com bubble. Meanwhile, the short-term growth rate oscillates around the long-term growth 
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rate, but it is mostly below the long-term growth rate. Indeed, in 73% of months, short-term growth is below 

long-term growth. With a flat term structure in beliefs, we would expect this number to be close to 50%.27  

Finally, in Figure 2, Panel C, we plot the skewness implied by 30-day maturity S&P 500 options. 

Skewness is normalized and centered on zero. Skewness was relatively high around the turn of the millennia 

and the financial crisis of 2008 while skewness was relatively low before the financial crisis and in the most 

recent years. Consistent with the extension of the Brunnermeier and Parker (2005) model, skewness exhibits 

a much higher correlation with the log long-term growth rate (correlation of 0.52) than the log short-term 

growth rate (correlation of 0.15).  

5.2 Horizon Bias in the Analyst Forecasts 

The summary statistics suggest that analysts are much more optimistic about the long-term outlook 

than the short-term outlook. In this subsection, we test this more formally by examining forecast errors. We 

define forecast errors as the predicted annual earnings growth rate minus the ex-post actual annual growth 

rate. IBES suggests that analysts have a five-year period in mind when they forecast long-term earnings 

growth. Therefore, we compute the long-term growth forecast error by comparing the forecasted long-term 

earnings growth rate with the five-year ahead realized growth rate.  This restricts the data set from 1996 

through 2013, since we require future earnings realizations to compare with our predictions. For 

consistency, we also calculate forecast errors for next year’s forecasts over the matching period.   

Summary statistics for forecast errors are reported in Table 3 along with the actual forecasts. For 

short-horizon forecasts, the bias is about 2.7 percent, whereas for long-horizon forecasts, the bias is about 

6.6 percent. The difference in the forecast errors amounts to 3.9 percent, which is slightly higher than the 

difference in the mean of actual forecasts. Table 4 reports the tests for significance of this difference using 

                                                           
27 It is unlikely that time-series averaging explains the difference in means: in the time-series, short-term growth rates 

are more volatile than long-term growth rates; results hold also for log-transformed growth rates. For comparison, we 

also calculate the long-term growth rate as implied by short-term forecasts. 
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Newey-West standard errors with 11 lags. For robustness, and to account for the significant overlap in long-

term growth forecasts, we also use 59 lags. Regardless of the calculation of standard errors, we find that 

the difference is statistically significant at the one-percent level.  

We also look at the bias when we log-transform growth rates. Again, we find that the difference is 

statistically significant at the one percent level. These results suggest that analysts are, like professional 

forecasters of macroeconomic variables, overly optimistic at long horizons.  

5.3 Horizon Bias and the Term Structure of Equity Returns: Preliminary 

Evidence 

Our present value model links the horizon bias to the equity term premium. It also suggests that if 

expectations regarding cash flows matter for equity prices, the relative price of long- versus short-term 

assets is associated with the expected long-term growth rate. We find that the difference in the logarithm 

of the price-to-dividend ratio for the market and the logarithm of the price-to-dividend ratio for the dividend 

strip is indeed highly correlated (correlation of 0.84) with the log of the long-term growth rate (see also De 

la O and Myers, 2018).  

Next, we turn to our main prediction that the horizon bias is negatively related to the realized equity 

term premium. The fact that the forecasts for long-term growth rates are much higher than the forecasts for 

short-term growth rates already resonates with this prediction since the returns on the market are, on 

average, lower than returns on the dividend strip. To examine this more deeply, we conduct several tests.  

Throughout our analysis, we use two measures related to the horizon bias. The first measure is 

simply the long-term growth rate. The second measure is the difference between the long-term growth rate 

and the long-term growth rate implied by short-term forecasts. We assume that the short-term growth rate 

follows an AR(1) process and calculate the annualized implied long-term growth rate as: 

 2 3 2 3 4

0 0 1 0 1 0 1 1 1 1 1

1
4 3 2 1
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t tLTG STG                   
 

, where 
0  is the mean for the short-
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term growth rate and 
1  is the annual persistence approximated by the AR(12) taken at the monthly horizon. 

We then define actual minus implied long-term growth as Implied

t tLTG LTG . 

In Figure 3, we plot both measures along with the future annual realized term premium. The figure 

is suggestive of a negative relation between the horizon bias and the future realized term premium. The 

negative relation is most apparent around the Nasdaq bubble, when long-term growth rate forecasts peaked 

and ex-post realized term premium was particularly low.  

 In Table 5, we report the average for the realized term premium when our measures of horizon 

bias, long-term growth rate, and actual minus implied long-term growth are above/below their means. Both 

measures give us consistent results. When the long-term growth rate is above its mean, the ex-post realized 

term premium is negative 6.9%. When long-term growth rate is below its mean, the ex-post realized term 

premium is positive 1.9%. When the actual minus implied long-term growth rate is above (below) its mean, 

the equity term premium is negative 4.8% (positive 1.3%). For alternative cutoff values, we present results 

graphically in Figure 5.  The ex-post realized term premium becomes monotonically more negative as we 

require that either of our measures be above a given percentile. It reaches extreme values as low as negative 

20% to negative 30%.  

Our model suggests that the horizon bias should vary with skewness. Indeed, as we noted above, 

skewness has a correlation with long-term growth rates of 0.52. It is also correlated at 0.36 with the actual 

minus implied long-term growth. To the extent that either of our two measures of horizon bias or skewness 

is imperfect, we would expect that the bias would be strongest when both measures take relatively high/low 

values. We therefore repeat our analysis by interacting both of our measures of horizon bias with SKEW. 

Results are presented in Table 5 and Figures 4 and 5. As conjectured, interacting horizon bias measures 

with SKEW widens spreads in the equity term premium. When the long-term growth rate times SKEW is 

above (below) the mean, the ex-post realized term premium is negative 7.6% (positive 4.2%). When the 

actual minus implied long-term growth times SKEW is above (below) the mean, the ex-post realized term 
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premium is negative 8.77% (positive 3.34%). That SKEW amplifies the effects of horizon bias can also be 

seen in Figure 5, the ex-post realized term premium is lower when either of our two measures of horizon 

bias are interacted with SKEW.  

5.4 Horizon Bias and the Term Structure of Equity Returns: Predictive 

Regressions 

Our preliminary evidence suggests a strong link between the horizon bias and the realized equity 

term premium. In this section, we examine whether the horizon bias, in conjunction with skewness, predicts 

the next period difference between the realized returns on the long-term and the short-term asset.  

We start by estimating the following regression:  

12t t t jETP AnalystBeliefs          (12) 

where 12tETP  is the natural log of the 12-month ahead cumulative realized equity term premium. For 

AnalystBeliefs , we use either the long-term growth rate forecasts or the actual minus implied long-term 

growth rate. All growth rates are expressed in natural logs.28 We report two t-statistics. The first t-statistic 

is based on Newey and West (1987) standard errors with the number of lags equal to the number of 

overlapping observation (11 lags). For the second t-statistic, we estimate each regression on 12 alternative 

non-overlapping samples, and then take the average across those statistics. In the latter case, we use 

heteroscedasticity-consistent standard errors. 

 Results are reported in Table 6, columns (1) through (3). In line with our previous evidence, we 

find that the actual minus implied long-term growth is negatively related to the next period realized equity 

term premium. We also note that the long-term growth rate is negatively related to the future equity term 

premium, whereas the short-term growth rate is positively related to the future equity term premium. The 

economic magnitude is also quite large. A one-standard deviation increase in the actual minus implied long-

                                                           
28 All results are qualitatively the same if we use raw returns or non-log transformed growth forecasts. 
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term growth is associated with an equity term premium that is smaller by about 8.82 percentage points. This 

corresponds to a movement equal to 0.38 standard deviations of the equity term premium. While 

economically important, the coefficient on the scaled difference is significant only at the ten percent level.  

Next, we examine whether a focus on periods of high skewness strengthens the relation between 

the horizon bias and the future realized equity term premium. We estimate the following regression: 

 12t t t t t t jETP AnalystBeliefs SKEW AnalystBeliefs SKEW             (13) 

We are interested in coefficient  , as well as the sum of coefficients,   . Our model predicts 

that horizon bias is strongest when skewness is high. We thus expect a negative coefficient on  . Similarly, 

the sum of the coefficients    should also be negative.  

We present results in Table 6, columns (4) and (5).  Consistent with our prediction, we find that   

is less than zero, and significant, with t-statistics ranging from -2.76 to -4.26. When we interact SKEW with 

the scaled difference in growth rates, the estimated coefficient suggests that a one standard deviation 

increase in the horizon bias, or the scaled difference in growth rates, is associated with an annual equity 

term premium that is about 16.4 percent lower when SKEW is one standard deviation above the mean. In 

contrast, a one standard deviation increase in the horizon bias is associated with an annual equity term 

premium that is about 11.5 percent higher when SKEW is one standard deviation below the mean. As such, 

when the theory would be more likely to predict a horizon bias (i.e. when skewness is higher), we see that 

increase in the horizon bias predicts a more negative term premium. Results are also consistent with our 

additional prediction regarding the joint restriction on the signs on   and  . Overall, these findings are 

consistent with the hypothesis that skewness better helps us identify the horizon bias.  

5.5 Predictive Regressions: Additional Control Variables 

In the previous section, we established that long-term growth forecasts in conjunction with the 

SKEW, explain a substantial portion of time-series variation in the equity term premium. In this section, we 
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show that this relationship holds after controlling for additional predictors plausibly associated with the 

equity term premium. Since the addition of control variables substantially reduces the number of degrees 

of freedom in the non-overlapping case, we only present Newey and West (1987) t-statistics with 11 lags. 

Results are reported in Table 7. For convenience, in column (1), we repeat our main result from 

Table 6. We then gradually add control variables. In column (2), we add the price-to-dividend ratio for the 

market. In column (3), we add other business cycle-related predictors, such as the default spread, bond term 

spread, consumption-to-wealth ratio, and an NBER recession dummy.  Finally, in column (4), we add the 

price-to-dividend ratio for the dividend strip.  

In the first three specifications, the estimated parameter on the interaction term Long-term growth 

rate x SKEW is highly significant at the one percent level and economically important. In the last column, 

when we include both price-to-dividend ratios, the interaction term is significant only at the five percent 

level. This is expected, however, because our present value model implies that under the constant expected 

returns, the difference between the price-to-dividend ratios captures the same information as the long-term 

growth rate. Indeed, as previously reported, the correlation between both variables is 0.85.  

5.6 Predictive Regressions: Alternative Term Premium Horizons 

Thus far, we predict the one-year (12-month) ahead equity term premium. We next consider 

alternative horizons, ranging from the 6- to 24-month ahead equity term premium. All predictors are 

identical to preceding predictors. We assess statistical significance using Newey and West (1987) t-statistics 

with h-1 lags, where h is the number of months over which we aggregate equity term premium. Results are 

reported in Table 8. The estimated parameter on the interaction term Long-term growth rate x SKEW is 

increasing with the horizon and it is significant at the one percent level for all the horizons, except for the 

shortest 6-month horizon, where it is significant at the ten percent level.   
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5.7 Horizon Bias and the Term Structure of Equity Returns: Rational Forecasts 

versus Bias 

 Throughout the analysis, we used measures of the horizon bias based on total earnings growth 

forecasts. This is equivalent to assuming that earnings follow a random walk. In this section, we attempt to 

disentangle the “rational” and the “bias” component of growth forecasts.  

We estimate the “rational” forecasts of earnings growth following Hou, van Dijk, and Zhang 

(2012). Specifically, we estimate a cross-sectional earnings forecasting model that includes firm-specific 

characteristics to predict earnings.29 We then aggregate earnings to arrive at market-wide estimates of 

earnings growth. We label the difference between sell-side analysts’ forecasts and these model-produced 

forecasts the forecast bias.  

In Figure 6, we repeat the analysis from Panel B in Figure 3 using either the rational component of 

growth forecasts (Panel A) or the bias component of long-term growth forecasts (Panel B). The figure 

confirms that the negative relation between analysts’ forecasts and the equity term premium is driven by 

the bias in earnings forecasts. Specifically, when we sort on the rational component of forecasts, we observe 

no systematic relationship between the forecasts and the equity term premium. When we sort on the bias 

component, however, we observe a stark negative relation between the forecasts and the equity term 

premium.  

 

 

 

 

                                                           
29 To mitigate the effect of outliers, we follow Evans, Njoroge, and Yong (2017) and estimate the model using 

median regressions.  
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6  Conclusion  

Motivated by the work in economics and psychology that provides a general rationale for optimism, 

we hypothesize that the optimism bias increases with the forecasting horizon. We label this the horizon 

bias. We show that horizon bias emerges in the multi-period extension of the Brunnermeier and Parker 

(2005) model, and we document its existence across a range of macroeconomic surveys. We then offer an 

application of the horizon bias in a financial context.  

In particular, we explore the possibility that biased beliefs regarding future cash flows can explain 

puzzling facts surrounding the term structure of equity returns. We start with a simple present value model 

and show that, if investors are overly optimistic about cash flows at long horizons relative to short horizons, 

there is overpricing of the long-term asset relative to the short-term asset and a subsequent negative realized 

equity term premium. Using sell-side analyst forecasts as our measure of investor expectations, we find 

confirming evidence for the horizon bias and its effects on the equity term premium. Times of high horizon 

bias are followed by negative realized equity term premium, whereas periods of low horizon bias are 

followed by positive realized equity term premium. Finally, we draw upon work by Brunnermeier and 

Parker (2005) and show that the link between the horizon bias and the equity term premium becomes 

especially strong in times of high perceived market-wide skewness.  

While we focus on a specific application of the horizon bias, the fact that long-term forecasts are 

more optimistic than short-term forecasts for a wide set of macroeconomic variables suggests that the 

horizon bias could also have bearings on other asset classes and, ultimately, help shed light on choices 

regarding consumption and education.    
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Table 1 – Horizon Bias 

We use data on macroeconomic expectations from two sources: the Fed Survey of Professional Forecasters (SPF, 

Panel A) and the ECB Survey of Professional Forecasters (ECB-SPF, Panel B). Our analysis focuses on the growth 

rate of unemployment (SPF and ECB-SPF), growth in Real GDP (SPF and ECB-SPF), growth in industrial production 

and in corporate profits (SPF). For each variable and within each survey we select a short-term forecast (ST) and a 

long-term forecast (LT). In the SPF data, ST is based on the forecasts over the next quarter. In the ECB-SPF data, ST 

is based on forecasts over the next year. In the SPF data, LT is the 5-quarter ahead forecast. In the ECB-SPF data, LT 

is the 5-year ahead forecast when available, and the 4-year ahead forecast otherwise. Each panel reports the mean 

value of the forecast in percentage points (Forecast), as well as the forecast error, defined as the forecast minus the 

realized outcome. In parentheses are t-statistic double clustered by time (forecast month or quarter) and forecaster’s 

identity.  The sample period is based on months in which both short and long-term forecasts are available. More details 

on data construction are in Section 3. 

 

  Panel A: Survey of Professional Forecasters 

  Growth in Industrial Production (%)   Growth in Real GDP (%,) 

 
(1) (2) (3)  (1) (2) (3) 

Horizon ST LT LT-ST  ST LT LT-ST 

Forecast 2.98 3.51 0.52  2.60 2.90 0.30 

 (10.61) (19.23) (3.47)  (16.82) (27.62) (4.03) 

Forecast error 0.53 1.14 0.60  -0.20 0.10 0.30 

 (1.55) (3.94) (2.05)  (-1.37) (0.70) (2.31) 

N 7,023 6,790 6,788  7,426 7,127 7,127 

Sample 1968 - 2018 1968 - 2018 1968 - 2018  1968 - 2018 1968 - 2018 1968 - 2018 

Frequency Qtr Qtr Qtr  Qtr Qtr Qtr 

        
 

      

  Growth in Corporate Profits (%)   Unemployment Rate (%) 

 
(1) (2) (3) 

 
(1) (2) (3) 

Horizon ST LT LT-ST 
 

ST LT LT-ST 

Forecast 7.10 7.70 0.57  6.24 6.09 -0.14 

 (8.28) (14.27) (1.22)  (50.98) (53.71) (-6.11) 

Forecast error -2.52 -1.22 1.47  0.04 -0.09 -0.13 

 (-1.93) (-1.25) (1.46)  (1.02) (-1.12) (-2.02) 

N 5,568 5,405 5,404  7,497 7,232 7,232 

Sample 1968-2018 1968-2018 1968–2018  1968-2018 1968-2018 1968–2018 

Frequency Qtr Qtr Qtr   Qtr Qtr Qtr 
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                 Panel B: ECB Survey of Professional Forecasters 

  Growth in Real GDP (%) 
 

Unemployment Rate (%) 

 
(1) (2) (3)  (1) (2) (3) 

Horizon ST LT LT-ST  ST LT LT-ST 

Forecast 1.43 1.98 0.56  9.17 7.98 -1.20 

 
(13.46) (44.04) (5.42)  (53.66) (66.82) (-14.19) 

Forecast 

error 

0.00 0.92 0.73  -0.18 -1.66 -1.34 

 
(0.03) (10.05) (5.23)  (-1.76) (-6.45) (-5.85) 

N 3,182 2,393 2,384  3,655 2,344 2,896 

Sample 1999-2018 1999-2018 1999-2018 
 

1999-2018  

1999-2018 

1999-2018 

Frequency Qtr Qtr Qtr   Qtr Qtr Qtr 
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Table 2 – Horizon Bias and Skewness 

Regressions of macroeconomic forecasts at different horizons on forecasters’ stated probability of recession. Panel A 

refers to data from the Survey of Professional Forecasters. Panel B performs the analysis on the ECB Survey of 

Professional Forecasters. Each panel is divided into subpanels that focus on a specific macroeconomic variable. A 

subpanel contains three columns. In Column (1), we regress the time series of short-term forecasts (ST) on the time-

series of forecasters’ short-term stated probability of a recession, Pr(REC ST). In Column (2), we regress the time 

series of long-term forecasts (LT) on the time series of forecasters’ long-term stated probability of a recession, Pr(REC 

LT). In Column (3), we regress the long-term minus short-term forecast spread (LT-ST) on the spread in forecasters’ 

probability of recession at long minus short horizon Pr(REC) SPR. In all panels, macroeconomic forecast time-series 

are based on the median forecast. Recession probabilities are obtained as follows: (i) in Panel A, we use the median 

of stated recession probabilities for one quarter ahead and 4 quarters ahead; (ii) in Panel B, we calculate the median 

forecaster’s probability of a decline in real GDP in the Euro Area using  stated conditional distributions of growth in 

GDP at short and long horizon. Recession probabilities in Panel A and B are in percentage points. More details on the 

data are in Section 3. In Panel A, the sample period is 1968 to 2018 and the data is quarterly. In Panel B, the sample 

period is 1999 to 2018 and the data is quarterly. In parentheses are t-statistics robust to heteroskedasticity and serial 

correlation up to a year (4 lags). 

Panel A: Survey of Professional Forecasters 

  Growth in Industrial Production (%) 
 

Growth in Real GDP (%) 

 
(1) (2) (3) 

 
(1) (2) (3) 

Horizon ST LT LT-ST 
 

ST LT LT-ST 

Constant 5.60 5.20 0.40 
 

4.1 3.80 0.30 

 
(16.36) (9.21) (4.86) 

 
(23.73) (10.58) (7.11) 

Pr(REC) ST -0.16 
   

-0.1 
  

 
(-14.90) 

   
(-17.162) 

  
Pr(REC) LT 

 
-0.12 

   
-0.07 

 

  
(-3.93) 

   
(-3.33) 

 
Pr(REC) SPR 

  
-0.09 

   
-0.05 

   
(-10.60) 

   
(-11.41) 

N 202 197 197 
 

202 197 197 

Adj. R-squared 0.65 0.12 0.69  0.76 0.64 0.77 

        
  Growth in Corporate Profits (%) 

 
Unemployment (%) 

 
(1) (2) (3) 

 
(1) (2) (3) 

Horizon ST LT LT-ST 
 

ST LT LT-ST 

Constant 11.80 12.40 0.60 
 

5.88 6.33 -0.13 

 
(10.94) (10.06) (2.07) 

 
(23.32) (16.72) (-3.47) 

Pr(REC) ST -0.36 
   

0.02 
  

 
(-7.44) 

   
(2.70) 

  
Pr(REC) LT 

 
-0.36 

   
-0.012 

 

  
(-5.75) 

   
(-0.61) 

 
Pr(REC) SPR 

  
-0.22 

   
-0.00 

   
(-8.89) 

   
(-1.09) 

N 202 197 197   202 197 197 

Adj. R-squared 0.47 0.16 0.66  0.04 0.00 0.02 
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Panel B: ECB Survey of Professional Forecasters 

  Growth in Real GDP (%)   Unemployment (%) 

 
(1) (2) (3) 

 
(1) (2) (3) 

Horizon ST LT LT-ST 
 

ST LT LT-ST 

Constant 1.9 2.3 0.23 
 

8.83 7.26 -0.99 

 
(18.59) (28.87) (2.83) 

 
(33.46) (33.25) (-9.8) 

Pr(REC) ST -0.05 
   

0.05 
  

 
(-8.91) 

   
(3.58) 

  
Pr(REC) LT 

 
-0.186 

   
0.4 

 

  
(-5.79) 

   
(3.01) 

 
Pr(REC) SPR 

  
-0.04 

   
0.026 

   
(-6.52) 

   
(5.87) 

N 81 76 76   81 76 76 

Adj. R-squared 0.74 0.44 0.74  0.30 0.28 0.51 
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Table 3 – Summary Statistics 

We present summary statistics for our main variables. The period for the equity premium estimates is from February 

1996 through December 2017. All other variables start in January 1996 and run until December 2016, except for the 

forecast errors, which stop in December 2013. All return variables presented are for the one-month horizon. The Equity 

term premium is equal to the return on the S&P 500 minus the return on dividend strips. Long-term growth equals the 

market-value weighted average of analysts’ long-term growth estimates. Short-term growth equals this year’s earnings 

prediction divided by last year’s earnings minus 1. Forecast errors compare growth forecasts with ex-post realizations. 

SKEW is the normalized skewness implied by S&P 500 options. S&P 500 PD equals the price-to-dividend ratio on 

the S&P 500. Dividend strip PD equals the price-to-dividend ratio on the 18-month dividend strip. Bond term spread 

equals the difference in the yield of a 10 year T-bond and a 1 year T-bond. Default spread equals the yield spread 

between junk and investment grade corporate bonds. Consumption-to-wealth ratio is equal to deviations in the shared 

trend among consumption, asset wealth, and labor income. NBER Recession is a dummy that equals one if NBER 

defines the month as part of a recessionary period.  

 N Mean Std. Dev. Minimum Maximum AR(12) 

Monthly raw returns       

     S&P 500 return 263 0.0080 0.0428 -0.1680 0.1092 0.0739 

     Dividend strip return 263 0.0101 0.0633 -0.3721 0.4111 0.0610 

     Equity term premium 263 -0.0021 0.0683 -0.4745 0.2933 0.0246 

12-month log returns       

     S&P 500 return 252 0.0805 0.1771 -0.5678 0.4293 0.1136 

     Dividend strip return 252 0.0947 0.1562 -0.5128 0.8428 -0.2296 

     Equity term premium 252 -0.0142 0.2307 -0.9919 0.4696 0.1422 

Growth rates       

     Long-term growth 252 0.1269 0.0206 0.0935 0.1855 0.8199 

     Short-term growth 252 0.0922 0.0805 -0.1884 0.2921 0.0272 

     Long-term growth forecast error 216 0.0660 0.0398 -0.0308 0.1470 0.3767 

     Short-term growth forecast error 216 0.0273 0.0754 -0.1041 0.3320 -0.1072 

Log growth rates       

     Long-term growth 252 0.1193 0.0181 0.0894 0.1702 0.8204 

     Short-term growth 252 0.0854 0.0752 -0.2088 0.2563 0.0189 

     Long-term growth forecast error 216 0.0632 0.0379 -0.0312 0.1372 0.3786 

     Short-term growth forecast error 216 0.0245 0.0690 -0.1099 0.2867 -0.1051 

Implied skewness       

     SKEW 252 0.0000 1.0000 -2.8007 1.9532 0.5057 

Price-dividend ratios       

     S&P 500 PD 252 56.8659 12.3073 26.7986 89.5887 0.7004 

     S&P 500 log(PD) 252 4.0181 0.2125 3.2883 4.4952 0.6310 

     Dividend strip PD 252 1.5020 0.1851 0.6941 1.8133 0.2937 

     Dividend strip log(PD) 252 0.3979 0.1405 -0.3652 0.5952 0.2348 

Other control variables       

     Bond term spread 252 0.0235 0.0129 -0.0041 0.0453 0.4974 

     Default spread 252 0.0101 0.0043 0.0055 0.0338 0.1921 

     Consumption-to-wealth ratio 252 -0.0018 0.0166 -0.0352 0.0321 0.5507 

     NBER recession 252 0.1032 0.3048 0.0000 1.0000 0.1368 
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Table 4 – Bias in Analyst Forecast 

Our left-hand side variable, in the first column, is the difference between the long-term forecast bias and the short-

term forecast bias. In the second column, it equals the difference between the log long-term forecast bias and the log 

short-term forecast bias. In parentheses are the Newey-West t-statistics with a lag of 11.30  

 

 Difference in the 

Optimism Bias 

Difference in the Optimism 

Bias (Log growth rates) 

Constant 0.0386 0.0387 

 (2.81) (3.11) 

N 216 216 

 

  

                                                           
30 When we use a lag of 59, we find t-stats of 3.37 and 3.79.  
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Table 5 – Annual Equity Term Premium  

This table presents values for one-year ahead equity term premium conditional on the named measure of horizon bias 

or its interactions with SKEW being above below its time-series average. Equity term premium is defined as the sum 

of log monthly returns on the S&P 500 over the next 12 months minus the sum of log monthly returns on the dividend 

strip over the next 12 months. The period is January 1996 through December 2016. 

 

  Annual equity term 

premium 
  

Panel A: Long term growth   

Above mean -6.88% 

Below mean 1.89% 

  
Panel B: Actual minus implied long-term growth 

Above mean -4.80% 

Below mean 1.25% 

  
Panel C: Long term growth x SKEW   

Above mean -7.56% 

Below mean 4.17% 

  
Panel D: Actual minus implied long-term growth x SKEW 

Above mean -8.77% 

Below mean 3.34% 
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Table 6 – Annual Equity Term Premium Dynamics 

Our left-hand side variable is the one-year equity term premium, defined as the sum of log monthly returns on the 

S&P 500 over the next 12 months minus the sum of log monthly returns on the dividend strip over the next 12 months. 

Long-term growth equals the log of one plus the market-value weighted average of analysts’ long-term growth 

estimates. Short-term growth equals the log of this year’s earnings prediction divided by last year’s earnings. Actual 

minus implied long-term growth equals the long-term growth minus the long-term growth implied by the short-term 

growth. SKEW measures the skewness implied by S&P 500 options. In parentheses are the Newey-West t-statistics 

with 11 lags. In brackets are the heteroscedasticity adjusted t-statistics averaged across 12 alternative non-overlapping 

samples. The constant is included but not reported. The period is January 1996 through December 2016. 

 

  Annual term premium 

  (1) (2) (3) (4) (5) 

Long-term growth -4.23 -5.01  -0.45  
     t-stat (Overlap) (-1.34) (-1.63)  (-0.21)  
     t-stat (Non-overlap) [-1.23] [-1.54]  [-0.09]  
Short-term growth  0.68  0.52  
     t-stat (Overlap)  (1.89)  (1.58)  
     t-stat (Non-overlap)  [1.30]  [1.12]  

Actual minus implied long-term growth  -4.36  -1.23 

     t-stat (Overlap)   (-1.96)  (-0.97) 

     t-stat (Non-overlap)     [-1.84]   [-0.50] 

SKEW    0.76 0.20 

     t-stat (Overlap)    (4.21) (3.18) 

     t-stat (Non-overlap)    [3.14] [2.46] 

Long-term growth*SKEW    -6.97  
     t-stat (Overlap)    (-4.26)  
     t-stat (Non-overlap)    [-3.10]  
Actual minus implied long-term growth*SKEW    -6.90 

     t-stat (Overlap)     (-3.72) 

     t-stat (Non-overlap)         [-2.76] 

N 252 252 252 252 252 

Adj. R-squared 0.11 0.15 0.14 0.34 0.32 
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Table 7 - Annual Equity Term Premium Dynamics: Additional Controls 

Our left-hand side variable is the one-year equity term premium, defined as the sum of log monthly returns on the 

S&P 500 over the next 12 months minus the sum of log monthly returns on the dividend strip over the next 12 months. 

Long-term growth equals the log of one plus the market-value weighted average of analysts’ long-term growth 

estimates. SKEW measures the skewness implied by S&P 500 options. S&P 500 PD equals the log of price-to-dividend 

ratio on the S&P 500. Bond term spread equals the difference in the yield of a 10 year T-bond and a 1 year T-bond. 

Default spread equals the yield spread between junk and investment grade corporate bonds. Consumption-to-wealth 

ratio is equal to deviations in the shared trend among consumption, asset wealth, and labor income. NBER Recession 

is a dummy that equals one if NBER defines the month as part of a recessionary period. Dividend strip PD equals the 

log of price-to-dividend ratio on the 18-month dividend strip. In parentheses are the Newey-West t-statistics with a 

lag of 11. The constant is included but not reported. The period is January 1996 through December 2016. 

 

  Annual term premium 

  (1) (2) (3) (4) 

Long-term growth*SKEW -6.97 -6.02 -6.09 -3.00 

     t-stat (-4.26) (-3.28) (-3.13) (-1.98) 

SKEW 0.76 0.62 0.66 0.32 

     t-stat (4.21) (3.00) (3.08) (1.90) 

Long-term growth -0.45 5.06 5.50 9.59 

     t-stat (-0.21) (1.93) (1.35) (2.56) 

Short-term growth 0.52 0.74 0.18 -0.45 

     t-stat (1.58) (2.85) (0.76) (-1.44) 

S&P 500 P/D  -0.55 -0.74 -0.92 

     t-stat  (-2.33) (-4.41) (-6.15) 

Bond term spread   0.48 0.40 

     t-stat   (0.19) (0.17) 

Default spread   -8.62 -1.48 

     t-stat   (-1.16) (-0.22) 

Consumption-to-wealth ratio   1.47 0.74 

     t-stat   (0.71) (0.41) 

NBER recession   -0.25 -0.23 

     t-stat   (-2.62) (-2.93) 

Dividend strip P/D   
 0.94 

     t-stat       (6.02) 

N 252 252 252 252 

Adj. R-squared 0.34 0.40 0.49 0.63 
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Table 8 - Equity Term Premium Dynamics: Alternative Horizons 

Our left-hand side variable is the equity term premium, defined as the sum of log monthly returns on the S&P 500 

minus the sum of log monthly returns on the dividend strip. We aggregate returns over next 6, 12, 18, or 24 months. 

Long-term growth equals the log of one plus the market-value weighted average of analysts’ long-term growth 

estimates. SKEW measures the skewness implied by S&P 500 options. S&P 500 PD equals the log of price-to-dividend 

ratio on the S&P 500. Bond term spread equals the difference in the yield of a 10 year T-bond and a 1 year T-bond. 

Default spread equals the yield spread between junk and investment grade corporate bonds. Consumption-to-wealth 

ratio is equal to deviations in the shared trend among consumption, asset wealth, and labor income. NBER Recession 

is a dummy that equals one if NBER defines the month as part of a recessionary period. Dividend strip PD equals the 

log of price-to-dividend ratio on the 18-month dividend strip. In parentheses are the Newey-West t-statistics with a 

lag of 11. The constant is included but not reported. The period is January 1996 through December 2016. 

 

  Annual term premium 

 6-months 12-months 18-months 24-months 

  (1) (3) (5) (7) 

Long-term growth*SKEW -2.72 -6.09 -7.10 -8.50 

     t-stat (-1.78) (-3.13) (-3.34) (-4.09) 

SKEW 0.30 0.66 0.77 0.90 

     t-stat (1.83) (3.08) (3.12) (3.76) 

Long-term growth 4.50 5.50 1.96 2.71 

     t-stat (1.83) (1.35) (1.06) (0.82) 

Short-term growth 0.27 0.18 0.20 0.19 

     t-stat (1.45) (0.76) (0.70) (0.60) 

S&P 500 P/D -0.49 -0.74 -0.78 -0.99 

     t-stat (-3.38) (-4.41) (-3.29) (-4.42) 

Bond term spread 0.39 0.48 -0.17 1.89 

     t-stat (0.24) (0.19) (-0.07) (0.59) 

Default spread -7.82 -8.62 -8.11 -13.76 

     t-stat (-1.68) (-1.16) (-0.90) (-1.57) 

Consumption-to-wealth ratio -1.22 1.47 4.36 6.64 

     t-stat (-0.83) (0.71) (2.11) (3.28) 

NBER recession -0.10 -0.25 -0.27 -0.20 

     t-stat (-1.61) (-2.62) (-3.28) (-2.26) 

N 252 252 246 240 

Adj. R-squared 0.21 0.49 0.57 0.67 

 

 

 

 

 



45 

 

Figure 1 

This graph plots the future one-year return on the S&P 500 index (Panel A), the future one-year return on dividend 

strips (Panel B), and the difference in these returns or the annual realized term structure (Panel C). All returns are in 

logs. The period is January 1996 through December 2016. 

 

Panel A: One-year ahead S&P 500 return 

 

Panel B: One-year ahead dividend strip return 

 

Panel C: One-year ahead realized equity term structure 

 



46 

 

Figure 2 

This graph plots bottom-up sell-side analyst long-term earnings growth forecasts (Panel A), bottom-up sell-side 

analyst short-term earnings growth forecasts (Panel B), and the normalized skewness implied by the S&P 500 options 

(Panel C). Earnings growth forecasts are in logs. The period is January 1996 through December 2016. 

Panel A: Long-term growth rate 

 

Panel B: Short-term growth rate 

 

Panel C: Skewness implied by S&P 500 options 
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Figure 3 

This figure plots the relationship between the sell-side analysts’ forecasts, skewness implied by S&P 500 options and 

the realized term-structure of equity returns. Values for the term structure of equity returns are indicated in the y-axis 

on the right. Values in the y-axis on the left present the difference in analysts’ long-term forecasts and long-term 

forecasts implied by short term forecasts (Panel A) or the difference in analysts’ long-term forecasts and long-term 

forecasts implied by short term forecasts interacted with skewness (Panel B). Returns and earnings growth forecasts 

are in logs. The period is January 1996 through December 2016.   

 

Panel A: Long-term growth rate and the equity term structure 

 

Panel B: Actual minus implied long-term growth rate and the equity term structure 
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Figure 4 

This figure plots the relationship between the sell-side analysts’ forecasts and the realized term-structure of equity 

returns. Values for the term structure of equity returns are indicated in the y-axis on the right. Values in the y-axis on 

the left present the analysts’ long-term forecasts (Panel A) or the difference in analysts’ long-term forecasts and long-

term forecasts implied by short term forecasts (Panel B). Returns and earnings growth forecasts are in logs. The period 

is January 1996 through December 2016.   

 

Panel A: Long-term growth rate times skewness and the equity term structure 

 

Panel B: Actual minus implied long-term growth rate times skewness and the equity term structure 
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Figure 5 

This figure plots the relationship between analysts’ forecasts and the term-structure of equity returns. For analysts’ 

forecasts, we use the long-term growth forecasts (Panel A) or the actual minus implied long-term growth forecasts 

(Panel B). The graph highlights the average equity term premium (ETP) for all values above the associated percentile. 

In dark color are the values where we sort on analysts’ forecasts only; in light color are the values for sorting on the 

interaction between analysts’ forecasts and the market-wide implied skewness (SKEW). Returns and earnings growth 

forecasts are in logs. The period is January 1996 through December 2016.   

 

Panel A: Long-term growth forecasts and the equity term structure 

 

Panel B: Actual minus implied long-term growth rate and the equity term structure 
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Figure 6 

This figure plots the relationship between the long-term forecasts and the term-structure of equity returns. The long-

term forecasts are based on the rational component of earnings growth forecasts (Panel A) or the bias component of 

earnings growth forecasts (Panel B). We estimate the rational component using the cross-sectional earnings model of 

Hou, van Dijk, and Zhang (2012). The bias is the analysts’ forecast minus the rational forecast. The graph highlights 

the average equity term premium (ETP) for all values above the associated percentile. In dark color are the values for 

sorting on analysts’ forecasts only; in light color are the values for sorting on the interaction between analysts’ 

forecasts and the market-wide implied skewness (SKEW). Returns and earnings growth forecasts are in logs. The 

period is January 1996 through December 2016.   

 

Panel A: Rational component in long-term forecasts and the equity term structure 

 

Panel B: Bias component in long-term forecasts and the equity term structure 
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Appendix A – Horizon Bias 

In this section, we show that agents will exhibit the horizon bias, or be more optimistic at long 

horizons relative to short horizons when they invest in the short horizon asset, in an extension of the model 

proposed by Brunnermeier and Parker (2005).   

We define s  as the true probability of a given state. We define s as the probability an agent 

assigns to a given state s. The optimal portfolio choice is denoted α*.  is a constant time discount factor. 

Specifically, we consider the same portfolio choice problem discussed in Brunnermeier and Parker (2005). 

In period one, the agent chooses her portfolio share, α, such that she maximizes her expected utility. 

Specifically, the agent solves the following problem  

 
1

 ( )max
S

s s

s

U c


 


  

 s.t. cs sR Z   (1.1) 

 0sc   

where R is the gross return of the risk-free asset and  sZ is the excess return above the risk-free return in 

state S. U is an increasing concave function with infinite marginal utility at 0. There are S states. The S 

states are organized such that for 
1 1 ', 0 ,  and  for ' .s s s s sZ Z Z Z Z Z s s       Optimal expectations imply that 

consumption will never equal zero – given that there is infinite marginal utility at zero, the agent will adjust 

probabilities such that consumption will be nonzero in the associated state. After setting up the Lagrangian 

we know that the optimal portfolio is characterized by 

 
1

0 '( * ) *({ })
S

s s s s

s

U R Z Z   


   . (1.2) 

We then consider a model that relies on this optimal portfolio choice. Our model is an extension of 

Brunnermeier and Parker (2005). Brunnermeier and Parker (2005) consider agents that decide how much 

to invest in an asset that pays off and is consumed in the 1st period. We add an additional period such that 

agents decide how much to invest in a period 1 asset that can only be consumed in the 1st period, and a 

period 2 asset that can only be consumed in the 2nd period. Therefore, the agent’s portfolio choice for the 

1st period and the agent’s portfolio choice for the 2nd period can both be characterized by equation (1.2). 

For comparison purposes, we assume that the true distribution of the 1st period asset and the true distribution 
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of the 2nd period asset are the same. That is, 2, 1,s s s     and 2, 1,s s sZ Z Z  . Brunnermeier and Parker 

(2005) assume that individuals’ well-being is a time-average of felicities in period 0 and period 1. We 

extend their model such that an individual’s well-being is a time-average of felicities in period 0, period 1 

and period 2. In period 0, the agent’s felicity is the subjectively expected discounted utility flow in the next 

two periods. In period 1, the agent’s felicity comes from anticipated utility in the 2nd period and from actual 

consumption in the 1st period. The agent’s 2nd period utility flow is based on actual consumption in the 2nd 

period. In other words, agents look to optimize their well-being (WB) by solving the following problem, 

where 
1S S  is the total number of states in the 1st period, 

2S S  is the total number of states in the 2nd 

period, and , , ...,,1 ,2 ,{ } { }a a a a S     is the sequence of investor beliefs across all states in period a: 

 

* 2 *

1, 1 2, 2

1 1

* 2 * 2 *

1 2, 2

1 1 1

1 2{ },{ }

( ({ }) ) ( ({ }) )

1/ 3
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S S
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S S S
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(1.3) 

In other words, agents maximize their well-being by arriving at expectations that make them 

happiest in expectation. This hedonic editing of their beliefs involves a trade-off between greater 

anticipation utility and suboptimal realized utility (from making suboptimal choices). We can rewrite the 

optimization in (1.3) as two optimization problems since 1 2{ },{ }  are disjoint in the maximization 

problem. Specifically, (1.3) is equivalent to finding the optimal to the following two problems31:  

 
* *

1 1, 1 1

1 11{ }
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S S

s s s s
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   (1.4) 

and 

 
2 * 2 *

2 2, 2 2

1 12{ }

2 ( ({ }) ) ( ({ }) )max
S S

s s s s

s s

WB U R Z U R Z


       
 

 
    

 
  . (1.5) 

We note that in each period there must be a state 's such that the payout in the state
's

Z  is negative and 

another state ''s  such that the payout in that state 
''s

Z  is positive. Otherwise, the agent would short or invest, 

                                                           
31 For notational purposes, we do not need a subscript on α*, because a given probability distribution will yield the 

same α* for the long-term asset and the short-term asset. We can see this from the fact that the only thing that will 

change in (1.1)'s optimization for the long-term asset and the short-term asset is that the objective will be multiplied 

by a constant. 
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respectively, as much as possible. This would result in a contradiction from (1.2) since consumption would 

then equal 0 in the first state or the last state. We also assume that the agent thinks all states have a positive 

probability. Therefore, we can consider the first-order condition associated with moving d from  to 

.32 We next show that, for * 0  , 
*

0
d

d




 . Consider equation (1.2) and consider moving d  from 

's  to ''s  It follows that  

   2

1
'' '' ' '0 '( * ) '( * ) ''( * ) *

S

s

s

s ss s s sU R Z Z U R Z Z d U R Z Z d     


      ,  

which implies that  
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d
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.  (1.6) 

But, since we assume U is concave and increasing, this implies that  
*

0
d

d




 . Specifically, the 

numerator will be negative since the first derivative of U is positive, and the denominator will be negative 

since the second derivative of U is negative.  

Define  1

1

OE as the sequence of optimal expectations for all states that solve (1.4). Assume 

  * 1

1 0.OE    Consider a change at the optimum of moving 1d  from  to . At the optimum, we 

know that 1

1

0.
WB







 Assume that we have the same belief distribution for the long-term asset, 

   1 1

1 2

OE OE  . Consider how 2WB  changes at this belief distribution with a movement of 2d  from 

 to . 
1

2,  OE

s is the perceived probability of the period 2 asset being in state S under the  1

2

OE

probability distribution and 2,s is the actual probability of the period 2 asset being in state S. Since we 

                                                           
32 Another way to think about this is that we’re setting the probability of state 's  equal to 

's
t  , and setting the 

probability of state ''s equal to 
''s

t   and examining how * changes with t.  

's

''s

's ''s

's ''s
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assume the true probability distribution is the same for the period 1 asset and the period 2 asset, 

2, 1,s s s     and 2, 1,s s sZ Z Z  . Additionally, since we assume   1 1

1 2

OE OE  , we know that 

1 1

2, 1,

OE OE

s s  .  
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 (1.7) 

where the last equality follows from (1.2), our belief choice of    1 1

1 2

OE OE  , and the definition of the 

optimum. The final inequality follows from the fact that U is an increasing function and our assumption 

that   * 1

1 0.OE      
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Define   * 1

1 1

OE OE    and *( ) RE   . If we assume that  1 1,OE OE   is a unique local optimum 

in the positive region for *( )a   such that 10 *( )RE OE

a      , then it follows that 
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But, we know that  
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where the inequality comes from the fact that 
*0 ( )RE

a    . Combining (1.6), (1.8), and (1.9), we 

know that  
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Calculating      2 2

2

a a

WB WB
 

 

 


 
:  

     
   

 

  

2

* *

22 1
*

*
2

1

1

'' '( ( ) ) ( ( ) )

'( ( ) )

0,

a a

S
a a

a

s a s s

s

a

s s
U R Z U R Z

WB WB
d

U R Z Z
d

WB

   

        


 




    
  

   
   

 






  

                                                           
33 From Brunnermeier and Parker (2005), we know that if the investment has a positive expected value, 0RE 

and there exists an equilibrium with 1OE RE  . 
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where the first inequality follows from (1.10) and the fact that is a positive constant.  

 Since 2WB  increased with d from a starting point of  1

OE , and is also increasing for all α* such that 

10 *( )RE OE

a      ,  it follows that 1 2

OE OE  .34 This means that when investors allocate a 

positive amount to the short-term asset, there exists an equilibrium where they will allocate an even 

greater amount to the long-term asset.35 

We next show that this implies that investors are more optimistic at long horizons relative to short 

horizons. From the earlier first order condition (1.2), we know that:  
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This can be rewritten as: 
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From the earlier, first order condition, we also know that 
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This implies that: 
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   , 

which implies that agents are more optimistic at long horizons relative to short horizons.  

                                                           
34 From Brunnermeier and Parker (2005), we know that there exists an equilibrium with 

2

OE RE  .  

35 A similar proof shows that when 1 0,  OE  there exists an 2 1 .OE OE   
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Appendix B – Horizon Bias and Skewness 

In the previous section, we demonstrated that investors will exhibit the horizon bias when they have 

a positive investment in the short horizon asset. In this section, we will show that for an asset with a 

sufficiently negative skewness, the investor will switch from a long position to a short position in the short 

horizon asset, and the investor will exhibit the opposite of the horizon bias – the investor will be more 

pessimistic at long horizons relative to short horizons.    

Like Brunnermeier and Parker (2005), we consider an example to highlight this intuition. We 

assume a positive expected excess return to asset Z equal to
z . The two states are defined as such:  

State Probability Excess Payoff 

1 
1 21    2

1

21
z zZ


 


 


 

2 
2  2

2

2

1
z zZ


 




   

 

When the probability of the good state is small, the asset is positively skewed. When the probability of the 

good state is large, the asset is negatively skewed. We know from the previous section that, if the agent 

shorts the short-term asset, then the agent shorts the long-term asset to an even greater degree.   

We prove that there exists a level of negative skewness for which the agent will short the short-

term asset by constructing a lower bound for well-being when shorting the asset, an upper bound for well-

being when long the asset and showing that for a sufficiently low level of negative skewness this lower 

bound for well-being when short the asset will be higher than the upper bound for well-being when long 

the asset. We again assume that the true distribution for the short-term asset and the long-term asset are the 

same. Based on (1.3), an agent’s well-being in the described two-state world can be defined as 
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where 
b

a  represents the agents belief about the likelihood of state a for an asset that pays off in period b 

and 
a  is the true probability of state a. We first assume that the investor is short the asset, and the asset is 

sufficiently negatively skewed s.t. the investor will also be short the long-term asset. Since the investor is 

short the asset, we first assume an optimistic belief 
' 1 2

1 1 1 1
ˆ ˆ ˆ .       This is not necessarily an optimal 

belief so 
' '

1 1 1( , ; )W     is a lower bound for well-being when short the asset. Taking the limit of (2.1) as 

1 0  , or as skewness goes to negative infinity, we see: 
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The last statement follows since 1 1 as 0.Z    

We also consider well-being when the investor is long the asset as skewness approaches negative 

infinity. If we go long the short-term asset, we know that we will also go long the long-term asset (from the 

previous section). Additionally, we know that *
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0
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   from (1.1). From (2.2), and choosing the 

optimal α* separately for each individual state, we know that  
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Taking the limit as 1 0,  we can see that  
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This implies that there exists a level of negative skewness such that we will short the short-term asset and 

be short the long-term asset to an even greater degree.  

Finally, we show that this implies agents are more pessimistic at long horizons relative to short 

horizons. From the earlier first order condition (1.2), we know that:  
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This can be rewritten as: 
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From the earlier, first order condition, we also know that 
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This implies that: 

   *

2, 1, 2

1
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s s s s

s

U R Z Z   


   , 

which implies that agents are more pessimistic at long horizons relative to short horizons when they are 

short the short-term asset. The proof to demonstrate that there is a level of positive skewness for which the 

investor will exhibit horizon bias (from the previous section) is similar.  
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Appendix C – Term Structure of Equity 

We consider two risky assets. The first is a short-term (ST) asset, since its owner is entitled to 

receive a liquidating dividend, Dt+1, in the next period. The second asset is a long-term (LT) asset, which 

entitles the owner to an infinite sequence of future dividends. Using the present-value relation, one can 

write the prices of the short-term asset and the long-term asset as follows: 

(1 )

(1 )

ST
ST t

t

D g
P

r





        (3.1) 

(1 ) (1 )(1 )1

(1 ) (1 ) ( )

ST ST LT
LT t t

t LT

D g D g g
P

r r r g

  
 

  
    (3.2) 

where r is a constant required rate of return, 
tD  is the dividend observed at the end of the current period, 

and 
STg  and 

LTg  are investors’ forecast of dividend growth in the next period and in every period thereafter 

respectively. Defining Rg  as the actual constant growth rate in fundamentals, the next-period price of the 

short and the long-term assets and the next-period dividend are: 

1 0ST

tP           (3.3) 

1 (1 )LT LT R

t tP P g           (3.4) 

1 (1 )R

t tD D g           (3.5) 

Equation (3.3) is a reminder that the ex-dividend price of the short-term asset is zero (i.e., there are 

no further cash flows to be received after the dividend 1tD  is paid out). By contrast, equation (3.4) shows 

that following an observed growth-rate of
Rg , the ex-dividend price of the long-term asset is higher by a 

factor that is proportional to the growth in the most recent dividend from tD  to 1tD  , as in equation (3.5). 

One can then write the gross return of the short-term asset, 1

ST

tR  , and the long-term asset, 1

LT

tR  , between 

time t and t+1: 

1
1

(1 )(1 )
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ST t
t ST ST

t

D g r
R

P g




 
 


       (3.6) 
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   (3.7) 

Taking the difference between the return of the long and the short-term asset over the next period, one 

obtains the following equation for the realized equity term premium at t+1: 

 

1 1 1
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     (3.8) 

 

 


