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. The relationship between spot and futures prices is often 

analyzed by using risk premium:  

𝑟𝑝𝑡,𝑇 = ln(
𝐸𝑡(𝑆𝑡+𝑇)

𝐹𝑡,𝑇 
) ≈ ln (

𝑆𝑡+𝑇

𝐹𝑡,𝑇
) 

 

Many different names and definitions functioning in the 

literature (forward premium, forward bias, …) 

 

 Discussion whether observed differences between spot 

and futures prices are really price of the risk or rather the 

result of market inefficiency (Gjolberg and Brattested, 

2011) 

Introduction  Pitfalls of OLS  Results 
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.  Theoretical model proposed by Bessembinder and Lemon 

(2002), underlining the effect of variance and skewness of 

the spot price 

 

Mixed empirical evidence (e.g. Longstaff and Wang, 2004 

vs Haugom and Ullrich, 2012) 

 

 Other factors play an important role, e.g. gas availability 

(Douglas and Popova, 2008), gas and coal prices (Bunn 

and Chen, 2013) 

 

 For the Nord Pool market, variables connected to the state 

of the water system seem to play a role (Torro, 2009; 

Weron, 2008; Botterud, Kristiansen and Ilic, 2010) 
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. Botterud, Kristiansen and Ilic (Energy Economics 32, 2010) 

analyze the behavior of the risk premium in the Nord Pool 

market. 

 

They estimate the regression model for 1996-2006 weekly 

data and get: 

 

Intercept Reservoir level 
Inflow 

deviation 

Cons. 

deviation 

Spot 

price 

Variance 

of spot 

price 

Skewness of 

spot price 

1 Week RP 0.062** -0.53** -0.19** 0.73** -0.19** -1.40* -1.14 

6 Weeks RP 0.21** -1.79** -0.18** 0.81** -0.71** 0.28 -0.27 
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. Botterud et al. claim that the negative relationship is 

consistent with the theory: 

 

„For instance, the demand for futures contracts is likely to be 

higher when reservoir levels are low, since this increases the 

likelihood of price spikes in the spot market. Hence, there 

should be a negative relationship between risk premium and 

reservoir levels.” 

 

However, the last sentence should be the opposite.  

𝑟𝑝𝑡,𝑇 = ln(
𝐸𝑡(𝑆𝑡+𝑇)

𝐹𝑡,𝑇 
) 

 

How come they get significant results? 
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 In the OLS regression we need the variables to be 

exogenous. Here, however, one of the regressors (spot 

price) is determined at the same time as futures price - a 

part of the dependent variable (risk premium) 

 

 All estimated coefficient may be therefore inconsistent 

 

 This may, but does not have to be a problem 

 

 Not much we can do – it’s hard to come up with an 

convincing instrument 
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. Correlated measurement errors 

 

Since we replace ex-ante risk premium with a 

realized one, we introduce some measurement error 

in dependent variable (y). 

 

Since we use realized deviation of consumption and 

inflow instead of forecasts of market participants, we 

introduce some measurement error in regressors (z): 

These errors are correlated! 
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. Correlated measurement errors 

 

In such a case the OLS estimates do not converge 

to their true value from ex-ante risk premium model. 

I derive a probability limit for the coefficients: 

 

 

The sign of the bias is unknown and depends on 

the correlations in the data. 
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. Seasonality 

Two regressors in the model have clear seasonal 

pattern: water level and spot price. 

 

We may express these variables as a sum of seasonal 

and stochastic component (s, d). 
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The coefficient of X/W in the regression is not the 

same as the coefficients one would get by including 

stochastic and seasonal parts separately. 
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. Seasonality 

The value of coefficients is influenced by the covariance of 

the seasonal components and the seasonal component of 

water level captures the impact of numerous different effects, 

e.g. the demand. 
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However, the ARCH effect is present. 
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Our results – GARCH(1,1) 
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Convenience yield 

Introduction  Pitfalls of OLS  Results 

The storage cost theory may be true, but is less 

unambigously supported by the data than claimed by 

Botterud et. al. (2010). 
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Contribution of our paper: 

 

 The relationship of water level and risk premium is 

actually positive, which is to be expected but 

contradicts the results of Botterud et al. (2010). 

 

 This is confirmed with newer, longer dataset and new 

approach (GARCH). 

 

 OLS may be inconsistent in the context of risk 

premium and electricity markets. The problem of 

mistaking the coincidence of seasonal pattern with a 

real causal relationship may be of broader use. 
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Michał Zator 

Wrocław University of Technology 

michal.zator@gmail.com 

 

Working paper is available at Repec.org: 

„Revisiting the relationship between spot and 

futures prices in the Nord Pool electricity 

market”; Rafał Weron, Michał  Zator 
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