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The paper concerns an issue of existence of a risk premium in equity and index futures markets. 
The paper consists of four parts. The first part describes the basic hypotheses of forward curves in 
the futures market. In the second section, I formulate 5 hypotheses concerning a risk premium in 
the equity futures market, its forecastability, and its dependence on a market segment and devel-
opment stage. The third part includes an empirical study, which confirms the existence of time-
dependent and partially predictable risk premium. The research was based on the Polish futures 
market in the years 2000-2010. The last section of the paper discusses potential implications for the 
financial market practice and indicates areas for further research.

Introduction
There are a number theories accounting for the shapes of 
forward curves in the literature.1 The oldest of these in-
clude the theory of rational expectations and the theory of 
normal backwardation - the hedging pressure hypothesis 
being a more flexible development of the latter theory. Al-
though both theories are usually applied to raw materials 
markets, they both bring interesting consequences for fi-
nancial markets and especially for index futures contracts. 
In the author’s opinion, they can imply the existence of 
a risk premium, which is variable in time in the futures 
market. A risk premium is understood as an excess return 
over risk-free instruments, which are not accounted for 
by a traditional source of systematic risk, i.e. a change in 
prices in the spot market (Sherer & He, 2008).

This article consists of four parts. In the first part, ba-
sic theories of forward curves will be described. The sec-

ond part presents an analysis of potential implications of 
these theories for the market of index and stock futures 
contracts and research hypotheses concerning a time-
variable risk premium. In the third part, the hypotheses 
are verified on the basis of the performance of 46 series 
of futures contracts in the index of big stock exchange-
listed companies (WIG20) from February 2000 to July 
2010 and 16 futures contracts on the index of medium-
sized stock exchange-listed companies mWIG40. The 
last part discusses the implications of the observations 
made for the financial market practice and it shows po-
tential directions for further research.

1. Theories of Forward Curves 
The prices of base assets with future delivery can be 
higher or lower than the current prices. If the future 
price is higher than the spot price, this situation is 
called contango and the forward curve is rising. On 
the other hand, if future prices are below the spot 
price, this means that the forward curve is falling. Such 
a situation is called backwardation.
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There are a number of theories accounting for shapes 
of forward curves in the literature devoted to the sub-
ject matter. Although both theories are usually applied 
to raw materials markets in the classical version, some 
of them - under specific conditions -  seem to be ap-
propriate for stock and index futures contracts. In the 
author’s opinion, this applies, among other things, to 
the theory of rational expectations, the theory of nor-
mal backwardation and the theory of hedging pres-
sure. They will be discussed further in the text.

Theories accounting for the shape of the forward 
shape differ fundamentally as regards the justification 
of the function of the risk premium in markets. Three 
broad categories of theories can be distinguished. The 
first group included theories, according to which no sys-
tematic risk premium exists for holders of long or short 
positions in the futures market. The second group is the 
opposite of the first one, justifying a positive risk pre-
mium for holders of long or short positions. The third 
groups allows for conditional function of such premi-
ums at defined time periods or market segments.

1.1. Theories of storage
Theories of storage focus mostly on the motivations 
of market participants, who use raw materials in the 
manufacturing process, and raw materials futures mar-
kets are for them a place to purchase raw materials or 
to secure their deliveries. This distinguishes them from 
numerous subsequent theories, which concentrated on 
speculators and partially explains why they were ne-
glected in the literature concerning investments in raw 
materials markets. 

Kaldor (1939) is considered to be the father of the 
theory of storage. He noticed that the possession of 
raw materials stocking is connected with two conse-
quences: the costs of financing and storing such raw 
materials, as well as benefits resulting from the pos-
sibility of using the stock in the case of such a business 
need. The first of the afore-mentioned components 
was later called the cost of carry, while the other was 
dubbed as convenience yield. 

Kaldor (1939) presented the following equation in 
his work:
future - spot = storage costs + interest costs - convenience 
benefit

The equation above, which is considered together 
with the continuous capitalisation, was then included 

in popular handbooks, e.g. Hull (1994) and Geman 
(2005). The theory of storage costs was later inter-
preted on numerous occasions (Working, 1948, 1949; 
Brennan, 1958; Telser, 1958, 1960; Helmuth, 1981; 
Brennan, 1991; Erb & Harvey, 2006; Till, 2008), and 
it also became an integral component of many subse-
quent theories.

1.2. Theory of rational expectations
The theory of rational expectations assumes that the 
futures price is equal to the current expectations of 
the future spot price when the contract is executed. 
This theory is based on the arbitration mechanism op-
erating in the market. Investors, who notice that the 
futures price is different from the expectations of the 
future spot price, can perform a spread transaction 
consists in a simultaneous purchase and sale of the 
base and derived instrument, thus making a profit. As 
a result, expectation of the low spot price in the future 
will be reflected by the current low futures price, while 
expectations concerning the high spot price in the fu-
ture will be reflected in the high futures price (Black, 
1976; Gorton & Rouwenhorst, 2005). 

Hicks (1939) is usually regarded as the author of 
the theory of rational expectations; however, Evans & 
Honkapohja (2001) mention that the notion of ratio-
nal expectations was also used by Hurwicz in a 1946 
article. 

The theory of rational expectations works very well 
under laboratory conditions (no transaction costs, 
taxes, loan limitations, neutrality of investors towards 
risk); however, in practice, it did not turn out very 
useful in accounting for forward curves (Spurgin & 
Donohue, 2009, p. 124). According to the rational ex-
pectations theory, when the market is balanced there is 
no room for the existence of a positive risk premium 
for long or short position holders.

1.3. Theory of normal backwardation 
The theory of normal backwardation, which was dealt 
with by, among others, Gorton & Rouwenhorst (2001), 
Bodie & Rosansky (1980) and Fama & French (1987), 
was first put forward by Keynes in 1930. 

According to the normal backwardation theory, 
manufacturers of raw materials are highly motivated 
to secure the sales price of goods using short positions 
in futures or forward contracts. It happens so, because 
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knowing their own production costs in advance, they 
can ensure appropriate profitability in this way. On the 
other hand, consumers prefer to make purchases in the 
spot market as this offers greater flexibility to them. 
This situation results in a regular over-supply at a dis-
tant section of the forward curve, which is balanced 
by speculators taking long positions with a discount in 
relation to the spot price. Also consumers attracted by 
an advantageous discount may also decide to take long 
positions. According to the natural backwardation 
theory, a falling profitability curve is a typical situation 
in the market.

In accordance with Keynes’s theory, the current 
futures price is lower than the expected spot price 
in the future. In such a situation, the performance of 
a futures contract should gradually rise, to finally be-
come equal to the spot price on the execution day. This 
results in a positive return for long position holders. 
According to the normal backwardation theory, an ad-
ditional risk premium for long position holders should 
be perceived as the cost of insurance against the fall of 
raw material prices paid by manufacturers to specula-
tors and consumers in the market. 

Normal backwardation should also affect differ-
ences in yields between various futures contracts. 
Markets characterised by higher normal backwarda-
tion (a higher positive difference between the expected 
spot price and the futures rate) should bring a higher 
premium for investors holding long positions. How-
ever, this thesis is difficult to prove as the expected 
spot rate is naturally unobservable. However, the fact 
of existence of long-term positive yields from long po-
sitions in single futures contracts should be a strong 
argument in favour of the theory proposed by Keyners 
(Erb & Harvey, 2006).

1.4. The hedging pressure hypothesis
The hedging pressure hypothesis is a significant sup-
plement to the normal backwardation theory. Cootner 
(1960), Deaves & Krinsky (1995) and also Erb & Har-
vey (2006) showed that the theory of normal backwar-
dation assumes that the position of hedging entities 
is always long as far as base assets are concerned and, 
therefore, they always secure themselves by assum-
ing the short position in futures contracts. As a result, 
the forward curve is falling and it offers a possibility 
of making a profit for speculators taking long posi-

tions. The afore-mentioned authors imply that the risk 
premium can be offered both in backwardation and 
contango markets, depending on the fact whether the 
hedging entities assume long or short positions.

Anson (2000) introduces a distinction between 
markets dominated by manufacturers protecting their 
interests and consumers. For example, manufacturers 
of oil, who, due to the character of their activity, have 
a long position in the oil market, try to reduce their 
exposure to risk by concluding short positions on the 
futures market. Transactions concluded by oil produc-
ers cause the forward curve to fall and, thus, a positive 
risk premium arises. On the other hand, for example 
in the aluminium market, consumers who use alumin-
ium in the production process can have the dominant 
position. To decrease the cost level fluctuation, they 
take long positions in futures contracts, thus causing 
the formation of a rising forward curve. In this case, it 
is the risk premium that will be attributed to specula-
tors taking short positions. In summary, according to 
the hedging pressure hypothesis, both portfolios con-
sisting of long and short positions can receive the risk 
premium.

Both theories – natural backwardation and hedg-
ing pressure – find room for the existence of positive 
risk premium in the market. It is the cost of insurance, 
which must be paid to speculators by hedging enti-
ties. The theory of the hedging pressure, however, is 
a more flexible extension of the natural backwardation 
theory, as it accounts for the possibility of the existence 
of a risk premium, regardless of the dominant position 
of hedging entities.

A range of proofs in favour of the hedging pres-
sure theory is provided in the literature. Bessembinder 
(1992), after examining 16 various futures contracts 
concluded in the years 1967-1989, observed that there 
existed a dependency between average yields and net se-
curing positions. Similar conclusions were drawn by De 
Roon, Nijman & Veld (2000), who noticed that hedging 
pressure accounted well for yields resulting from 20 fu-
tures contracts listed in the years 1986-1994. 

1.5. Other theories
Apart from the theories described above, there are 
a number of other hypotheses in the literature, e.g. the 
liquidity preference hypothesis (Spurgin & Donohue, 
2009), market segmentation hypothesis (Gautier, 2005; 
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Spurgin & Donohue, 2009), the normal contango the-
ory and optional models (Spurgin & Donohue, 2009).

2. Theories of Forwards Curves and 
Index Futures Contracts
The majority of forward curves contain the risk premi-
um element for holders of defined positions. Theories 
of raw materials forward curves are characterised by 
a range of analogies to futures contracts based on the 
stock exchange market. This statement, of course, does 
not apply to theories arising from the specificity of raw 
materials, such as theories of costs of storage. Never-
theless, several interesting implications are worth not-
ing, as they might imply that a certain form of risk pre-
mium can also be present in the stock futures contracts 
under certain conditions.  

Firstly, it is possible that the financial market of 
futures contracts shows the properties of the rational 
expectations theory. This would mean that the present 
shape of the forward curve anticipates future changes 
of the base instrument. In other words, a high nega-
tive base (contango) might imply that, on average, the 
market expects an increase in the base instrument, 
while a high base would suggest that investors expect 
depreciation. As a result, the base level might be used 
as a specific indicator of investors’ moods, and thus, it 
could potentially contain information about the base 
instrument and futures contracts.

Secondly, the hedging pressure hypothesis leads to 
interesting conclusions. Under normal market condi-
tions, entities securing their interests in the futures 
market can take short positions (hedging the long posi-
tion in shares) as well as long positions (hedging short 
sale transactions). Under Polish market conditions, 
the short sale possibilities were significantly limited in 
recent years due to legal restrictions. As a result, the 
positions of entities willing to take securing positions 
were predominantly short. Such a situation – accord-
ing to the hedging pressure hypothesis – should imply 
the existence of a positive risk premium for investors 
keeping long positions in futures contracts.

Thirdly, the afore-mentioned risk premium should 
be higher in the market segments, where investors use 
securing strategies in a more intense way. Under Po-
lish conditions, securing strategies are primarily used 
by financial institutions hedging net asset portfolios of 
considerable sizes, which naturally consist mostly of 

large stock exchange-listed companies. As a result, the 
risk premium should be higher for futures contracts 
based on large companies rather than on small ones.

Fourthly, in accordance with the hedging pressure 
theory, the base contains an “insurance premium” 
component transferred from market participants 
employing securing strategies to speculating partici-
pants (investors). If we assume that this component is 
correlated in a non-negative way with the remaining 
components resulting from the percentage rate level, 
the base level should be connected with the size of the 
risk premium offered by a given instrument to long 
position holders until the time the contract is settled. 
In other words, the amount of the current base level 
should exhibit positive dependence between the level 
of yields obtained by the investor in the future.

And finally, the potential risk premium present in 
the market can be eliminated by arbitration encom-
passing a purchase of relatively undervalued instru-
ments. This means that its existence depends, at least 
partly, on the ineffectiveness of the market and arbitra-
tors’ activity. As a result, the risk premium level should 
decrease with the maturation of a given financial mar-
ket and the achievement of higher and higher effec-
tiveness levels.

The considerations presented above have inclined 
the author to put forward five hypotheses which will 
be verified in the empirical part of this study. Each of 
the hypotheses presented below directly results from 
the individual conclusions formulated above:
Hypothesis I: The level of the base in the stock futures 

market depends on future changes in the base in-
strument prices.

Hypothesis II: Under limited short sale conditions, 
a risk premium for long position holders exists in 
the stock futures market.

Hypothesis III: The risk premium for long position 
holders is higher for contracts, for which large 
companies constitute the base elements than for 
contracts where small companies constitute the 
base instrument.

Hypothesis IV: The base level in the stock futures 
market is positively correlated with future yields 
achieved by long position holders.

Hypothesis V: The amount of the risk premium in the 
stock market decreases with the increase in the ma-
turity of the financial market.
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3. Research of the Polish Market of 
Futures Contracts
Verification of hypotheses I-V was performed on the ba-
sis of data obtained from the Polish market. The Polish 
market was considered to be a proper place for the obser-
vation of a natural experiment on the following grounds:
1. The operation of a relatively liquid market of fu-

tures contracts based on stock price indices.
2. The presence of considerable short sale restric-

tions.
3. It is commonly regarded as an emerging market 

characterised by a lower informational efficiency 
than mature markets.

The study was based on the closing prices of 46 series of 
futures contracts on the index of big stock exchange-list-
ed companies WIG20 from February 2000 to July 2010 
and 16 futures contracts on the index of medium-sized 
stock exchange-listed companies mWIG40. All data 
came from the Bloomberg site and generally available 
informational websites: gpwinfostrefa.pl, interia.pl, etc.

3.1. Hypothesis I: the level of the base in the stock 
futures market depends on future changes in the 
base instrument prices
Hypothesis I was verified by measuring correlation 
between the current value of the base on the indices 
WIG 20 and WIG40 and future yields on these indices. 
The WIG20 index is the index of the largest and the 
most liquid stock exchange-listed companies, while 
mWIG40 represents the segment of mid-sized compa-
nies. Both of these are price indices weighted by the 
turnover and capitalisation. The value of the base both 
in this calculation and in subsequent ones was calcu-
lated as a logarithmic difference between the perfor-
mance in the spot market and in the futures market 
according to formula (1):
 

ln( )t
t

t

sb
f

=
 

   (1),

where: bt is understood as the base level on day t, st 
means the performance of the base instrument on day 
t (appropriately WIG20 or mWIG40) and ft denotes 
the performance of a futures contract based on the 
base instrument on day t. 

If more than one series of futures contracts were 
available, the instrument with the closest settlement 
date was always used.

The base instrument yield was also calculated by means 
of a logarithmic approach according to formula (2):

ln( )T
t

t

sb
s

=  (2),

where: T > t.
The linear correlation was calculated using the stan-

dard Pearson’s index, while it was not limited to the 
single yield, but the correlations with a range of other 
yields corresponding to various time periods were also 
analysed: starting from the yield at the next session 
to the yield over the next 250 days. For calculations 
pertaining to yields over periods longer than one ses-
sion, the problem of overlapping yields appeared and, 
therefore, the significance level t was calculated using 
a modified number of degrees of freedom according 
to formula (3):

0,5
2 0,5 ( 2)

(1 )
r nt
r k

= × −
−

 
     (3),

where: r is understood as the correlation coefficient, n 
is the number of yields in a sample and k is the number 
of days covered by the yield (for example for a four-day 
yield k = 4).

The correlation between the future changes of the 
WIG20 index was historically positive. This means 
that the positive base was directly connected with 
subsequent short-term increases in the index value, 
while the negative base usually implied decreases in 
the index value. The level of statistical significance is 
characterised by specific “bimodality”. The first maxi-
mum, amounting to 2.53, is reached for 7-day yields 
at a low correlation level (r=0.11). The second maxi-
mum, amounting to 2.39, is connected with 53-day 
yields, with the correlation at a level of 0.28. Gener-
ally, correlation is positive at the statistically significant 
level for cases with 2- to 103-session yields. It is worth 
noting here that despite the existence of statistical 
significance, the correlation remains relatively low. It 
needs to be emphasised that the statistical significance 
should be considered noteworthy as this level is suf-
ficient and commonly accepted for the construction 
of effective investment strategies in financial markets 
(Narang, 2009).

The analysis presented above may lead to reverse 
conclusions than those resulting from the rational ex-
pectations theory. Future changes of the prices of the 
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WIG20 index actually did contain significant infor-
mation about future price movements, although the 
direction of the dependence is worth noting. The posi-
tive correlation means that in situations, in which the 
base was positive, increases usually followed and when 
the base was negative, decreases occurred as a result. In 
other words, when investors in the futures market ex-

pected increases in accordance with the expectations 
theory, decreases usually occurred and when the mar-
ket suggested that depreciation should be expected, 
increases frequently followed.

Figure 2 presents a sample distribution of 54-day 
yields2 according to the initial division of the base in 
the market. 

Figure 1. Correlation between the base value and the future WIG20 yield (February 2000 - July 2010)

Figure 2. 54-day WIG20 yields and the base level (February 2000 - July 2010)
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A superficial graphic analysis confirms the previous 
findings. The higher the increases expected by inves-
tors were, the greater depreciation followed – and the 
other way round – the higher the depreciation was 
expected, the greater the average increases occurred. 
Such behaviour of the investors can hardly be consid-
ered rational. In fact, we do not deal so much with the 
rational expectations theory here, but with the irratio-
nal expectations theory. 

Considering the statistical significance of the rela-
tionship presented above, it seems that the current base 
level can be treated as a useful mood indicator, which 
makes it possible to predict future price changes in the 
market. It is significant to the extent, in which the de-
pendence between the base and the future price chang-
es cannot be accounted for by the remaining elements 
affecting the base level: the expected dividends and in-
terest rates. Dividends increase the base level and then 

they result in index depreciation,3 which would imply 
negative correlation. This relationship looks analogous 
in the case of interest rates. High interest rates, which 
decrease the base level, should be associated with fu-
ture index increases rather than with decreases. It so 
happens that, in an environment of high interest rates, 
their depreciation is more likely than their apprecia-
tion and this, according to the classical approach, re-
sults in higher stock values in the securities market. 
This status quo implies a negative correlation between 
the base level with future price changes of the base in-
strument rather than a positive one.

Similar dependence as in the case of WIG20 is also 
shown by mWIG40 futures contracts. Figure 3 pres-
ents a correlation between the level of the contract base 
based on the mWIG40 with the nearest expiry date and 
future yields of different lengths on this index.

For mWIG40, the correlation with the future yields is 
equally big, and in some cases, it is even higher; howev-
er, unfortunately, it is statistically insignificant. A sample 
smaller than for WIG20 is a problem here. mWIG40 fu-
tures contracts have a shorter history as they have been 
in operation since 2006. However, the dependency in 
operation in the market is noteworthy. Figure 4 presents 
mWIG40 54-day yields (a period in which the highest 
correlation was observed) according to the division of 
the base level at the beginning of the measurement.

The calculations presented above contain valuable 
information, which can serve as a basis for tactical 
asset allocation by stock exchange investors. This re-
search does not determine the truth of the Rational 
Expectations Hypothesis - on the contrary, it shows 
that investors’ expectations are far from being rational 
– however, their direction can be an important indica-
tion of future price changes in the market.  Full jus-
tification of the sources of the exiting dependency is 
beyond the scope of this publication; however, in the 

Figure 3. Correlation between the base value and the future mWIG40 yield (November 2006 - JULY 2010)
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author’s opinion, fluctuations of investors’ sentiment 
in futures markets, which are represented by the base 
level, can be their economic justification.

3.2. Hypothesis II: under limited short sale con-
ditions, a risk premium for long position holders 
exists in the stock futures market
It was necessary to construct investment strategies to 
verify this hypothesis: a strategy based on investments 
in stock exchange-listed companies and a strategy 
based on futures contracts and, next, in the compari-
son of these results. The study was performed on the 
basis of WIG20 and mWIG40 contracts.

Both WIG20 and mWIG40 are price indices, which 
means that their value does not include dividends, 
which, after all, are the investor’s profit. To correct this 
shortcoming, total return indices were constructed, 
which included dividend profits.4 This issue is particu-
larly important for large stock exchange companies, 
which statistically pay higher dividends. As a result, 
the total yield on the WIG20 index consists of two el-
ements: the capital gain resulting from the change of 
stock prices and dividend gain.

The investment strategy in futures contracts was con-
structed so as to reflect the actual investment in the fu-
tures market in possibly the most accurate manner. As 
a result, the assumptions presented below were adopted:

1. The investor keeps a long position in a single fu-
tures contract for a given index. Out of all available 
contracts, the investor chooses the contract with 
the closest settlement date.

2. The security deposit amounts to 10% of the con-
tract value and it is interest-free.

3. The remaining 90% of the capital was allocated to 
short-term national securities, the return on which 
was represented by the Blooomberg/Effas Polish 
Government Bond Index 1-2 Years.

4. The investor always rolls the contract on the fixing 
on the last day of the trading of a given instrument. 
A position is rolled by settling the “old” contract at 
the appropriate settlement price and opening a po-
sition in a new contract according to the fixing rate 
of the same session.

Considering all of the afore-mentioned assumptions, 
the profit of an investor taking a long position in fu-
tures contracts consists of three elements: changes of 
the performance of futures contracts, securities yield 
and roll yield, i.e. the rate of return resulting from roll-
ing the expiring series of contracts over to another one 
with another price.

The study did not take into account the influence of 
taxes and transaction costs.

Figure 5 presents a comparison of results of both 
investments in the full trading period of 46 analysed 

Figure 4. 54-day mWIG40 yields and the base level (November 2006 - July 2010)
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Figure 5. WIG20 futures contracts vs. companies included in the index – comparison of investments
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Futures contracts WIG20 Companies

Total yield Collateral yield Roll yield Spot yield (Total yield) Spot yield Dividend yield

Total yield for the 
period from 2 Feb 
2000 to 29 July 2010

152.09% 128.73% -2.57% 13.12% 57.76% 9.39% 44.21%

average annual yield 9.22% 8.21% -0.25% 1.18% 4.44% 0.86% 3.55%

Table 1. WIG20 futures contracts vs. companies included in the index – comparison of income sources

Source: own study

WIG20 futures contracts (February 2000 – July 2010). 
The analysis presents a change of the value of PLN 100 
allocated according to each of the strategies in time 

The investment in futures contracts was character-
ised by a higher yield in the period under analysis than 
an analogous investment in WIG20 companies. Each 
PLN 100 invested on 3 February 2000 into the indi-
vidual strategies was worth PLN 157.76 for companies 
and PLN 252.09 for futures contracts on 29 July 2010. 
The average rate of return amounted to 9.22% for con-
tracts and 4.44% for companies, which means a differ-
ence of 4.78 percentage points.

Table 1 presents results of both strategies divided 
into individual sources of income. 

The difference in the average annual rates of return 
is statistically significant at the 5% level.5 The afore-
mentioned calculations seem to confirm Hypothesis II 
concerning the existence of a positive risk premium for 
investors keeping long positions in futures contracts.

The afore-mentioned difference is not so significant 
for the mWIG40 portfolio. A study of mid-sized stock 
exchange-listed companies was performed in the same 
manner as WIG20, the only exception being the fact 
that a constant dividend yield at the level of 1.17% 
was adopted for analysis (according to Bloomberg). 
The study covered the period from November 2006 – 
July 2007. The result of investment strategies based on 
stocks and futures contracts is presented in Fig. 6.
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 Futures contracts mWIG40 companies 

Total yield Collateral yield Roll yield Spot yield Total yield  Spot yield Dividend yield

Total yield 02 Feb 
2000 - 29 July 2010

-25.62% 20.35% -3.82% -35.74% -29.87% -32.81% 4.38%

average annual yield -7.72% 5.15% -1.05% -11.31% -9.18%    -10.23%  1.17%

Table 2. WIG40 futures contracts vs. companies included in the index – comparison of income sources

Source: own study

The value of PLN 100 invested according to the 
strategy described above on 21 November 2006 was re-
duced to PLN 74.38 for futures contracts until 29 July 
2010 and to PLN 70.13 for mWIG40 companies. Both 
strategies caused losses. Table 2 presents results of both 
strategies divided into individual sources of income.

The difference in the annual yields achieved by both 
strategies amounted to 1.46 percentage points. This 
difference is positive again; however, due to the lower 
value than in the case of WIG20 and a shorter period 
covered by the study, it is statistically insignificant.

3.3. Hypothesis III: the risk premium for long 
position holders is higher for contracts, for which 
large companies constitute the base elements 
than for contracts, where small companies con-
stitute the base instrument

The difference in the yields on futures contracts and 
base indexes, which was calculated for the verification 
of Hypothesis II, amounted to 4.78% for WIG20 and 
1.46% for mWIG40. The statistical significance of this 
difference was verified by means of two methods: as-
suming normal distribution of logarithmic differences 
in yields between contracts and base indices and the 
bootstrap method, which did not require making as-
sumptions concerning the distribution.

The significance was tested according to formula (4) 
using the first of the methods presented above:

20 40

20 40

20 40

WIG mWIG

WIG mWIG

WIG mWIG

d dt
v v
n n

−
=

+

  
     
      (4),

Figure 6. mWIG40 futures contracts vs. companies included in the index – comparison of investments
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where: d means the average differences between the 
daily logarithmic rates of return on futures contracts 
and companies included in the base indices for WIG20 
and mWIG40. v means the variance of these differ-

ences for both indices, while n means the numerical 
strength of the samples in individual cases.

Table 3 presents average statistics concerning both 
indices.

The t-value calculated using the method presented 
above amounted to 0.32, which means that although 
the difference in the yields was seemingly high (2.96% 
per year), it was still statistically insignificant.

The verification of the significance using the book-
strap method was conducted according to the follow-
ing procedure:
1. Differences in daily logarithmic yields between 

the individual futures contracts and the individual 
stock indices were calculated. For WIG20, the 
number of differences calculated in this way was 
3830 and it amounted to 1346 for mWIG40.

2. 3830 differences from the WIG20 sample and 1346 
differences from the mWIG40 sample were drawn 
with repetitions.

3. The activity in point 2 was repeated 1000 times.
4. The average value was calculated for each of the 

draws, thus obtaining a sample of 1000 mean val-
ues concerning WIG20 and 1000 mean values con-
cerning mWIG40.

5. The t significance and the p-value were calculated 
according to formula (5):

20 40

20 40

WIG mWIG

WIG mWIG

D Dt
V V

−
=

+    (5),

where: DWIG20 and DmWIG40 means are appropriately 
mean values from 1000 of mean value trials using the 
drawn difference distributions, while VWIG20 and Vm-

WIG40 are mean variances of these samples.

The histogram of the drawn mean values and the 
summary of the basic statistics as well as the signifi-
cance calculation are presented in Figure 7 and Table 
4, respectively.

The bookstrap method confirmed previous supposi-
tions about the lack of significance, despite the seem-
ingly significant difference. It can be supposed that 
the possible increase in the significance would require 
an examination of a longer period of time for yields, 
which, unfortunately, is not possible now.

3.4. Hypothesis IV: the base level in the stock fu-
tures market is positively correlated with future 
yields achieved by long position holders
Hypothesis IV was examined in an analogous way to the 
verification of Hypothesis I; the only difference being the 
use of yields on the investment strategy into futures con-
tracts involving WIG20 and mWIG4 described in the part 
devoted to Hypothesis II instead of yields on the WIG20 
and mWIG40 indexes. The remaining parameters, such 
as the data sample or the method, remained the same.

Figures 8 and 9 present correlation coefficients be-
tween the current base level and various lengths of 
yields on strategies based on futures contracts. 

A high level of correlation was possible for both 
WIG20 and mWIG40 indices. It was statistically sig-
nificant for WIG20 at the 5% level for correlation 
on 1-session to 155-session correlations, while for 
mWIG40, the level was statistically significant for 
1-session to 82-session correlations.

WIG20 mWIG40

Average difference in daily logarithmic yields 0.0122% 0.0044%

Standard deviation of differences and the yield 0.57% 0.84%

Numerical strength of the sample 3830 1346

Table 3. Differences in investments in futures contracts and indices for WIG20 & mWIG40

Source: own study
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Figure 7. Histogram of the mean value draws for the bookstrap purposes for WIG20 and mWIG40

Figure 8. Correlation between the base value of WIG20 and the future yield on futures contract deposits based on this 
index (February 2000 - July 2010)
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WIG20 mWIG40

Mean value 0.0125%    0.0055% 0.0044%

Standard deviation 0.0095%    0.0239% 0.84%

t-stat. 0.27 1346

p-value 29.10%

Table 4. Basic statistics of mean value distributions

Source: own study
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Figure 9. Correlation between the base value of mWIG40 and the future yield on futures contract deposits based on this 
index (November 2006 - July 2010)

Figure 10. Correlation of the base level with the WIG20 index and futures contracts – a comparison
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What is interesting, the correlation between the 
yields on investments into futures contracts turned 
out to be significantly higher than correlation with the 

base indices on their own. These findings are presented 
in Figures 10 and 11.
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Figure 11. Correlation of the base level with the mWIG40 index and futures contracts – a comparison

Figure 12. Distribution on yields on the WIG20 index and contracts based on this index according to the initial base level
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The difference in correlations is quite significant 
and it can be seen even more clearly when we look at 
the distribution of the rates of return for individual 
base levels. The next two figures – 12 and 13 – show 
the distribution of yields on futures contracts and in-

dices for various base variants. The focus was on such 
yields for both indices, for which the correlation of the 
contract market with the base level is the highest. This 
means 75-day yields for WIG20 and 107-day yields for 
mWIG40.
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Drawings 12 and 13 confirm the previous observa-
tion that the base level proved more effective in fore-
casting yields on futures contracts than on the index 
itself. After periods of the positive base, the yields on 
contracts were usually higher than those on the indi-
ces. Analogous dependence, albeit less distinct, can 
also be noticed in the opposite direction. After peri-
ods of the negative base, the yields on futures contracts 
were often more negative than those on the indices.

On the basis of the afore-mentioned observations, 
one can be tempted to conclude that the assessment 
of futures contracts, and therefore, also the base level, 
includes two components: one expressing “irrational” 
expectations of market participants concerning the 
future price level, while the other being the result of 
the hedging pressure. It seems that both are a source 
of positive correlation between yields on futures con-
tracts and the base level. The factor connected with 
the hedging pressure directly affects the yields, for ex-
ample, by lowering the valuation of futures contracts. 
The factor connected with market expectations has an 
indirect impact, as it results in the low futures valua-
tion in periods preceding price depreciation.

3.5. Hypothesis V: the amount of the risk pre-
mium in the futures market decreases with the 
increase in the maturity of the financial market
Hypothesis V was verified on the basis of WIG20 fu-
tures contracts, as they only made it possible to build 
a time period of sufficient duration. The period under 
analysis was divided into two equal parts: the period 
from February 2000 to April 2005 and the period from 
May 2005 to July 2010. Next, the significance of the 
difference in the average premium for investments in 
futures contracts in both periods. The statistical sig-
nificance was verified using two methods: parametric 
- assuming normal distribution of the logarithmic dif-
ferences in yields between contracts and base indices 
and the bootstrap method, which did not require mak-
ing assumptions concerning the distribution.

The significance was tested according to formula (6) 
using the first of the methods presented above:

0 1

0 1

0 1

d dt
v v
n n

−
=

+
    (6),

Figure 13. Distribution on yields on the mWIG40 index and contracts based on this index according to the initial base level
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where: d means the average differences between the 
daily logarithmic rates of return on futures contracts in 
the first and the second periods, v means the variance 
of these differences for both indexes, while n means the 
numerical strength of the samples in individual cases.

Subscripts 0 and 1 refer to the data from the period 
from February 2000 to April 2005 and the period from 
May 2005 to July 2010, respectively. Table 5 presents 
basic statistics concerning both periods.

The t-value calculated using the method presented above 
amounted to 0.82, which means that although the differ-
ence was noticeable, it was statistically insignificant.

The verification of the significance using the book-
strap method was conducted according to the follow-
ing procedure:
1. Differences in daily logarithmic yields between the 

futures contracts and the WIG20 were calculated 
for both subperiods. The samples consisted of 1914 
and 1916.

2. 1914 differences from the earlier sample and 1916 
differences from the subsequent sample were 
drawn with repetitions.

3. The activity in point 2 was repeated 1000 times.
4. The average value was calculated for each of the 

draws, thus obtaining a sample of 1000 mean val-
ues concerning the first subperiod and 1000 mean 
values concerning the second subperiod.

5. The t significance and the p-value were calculated 
according to formula (7):

0 1

0 1

D Dt
V V
−

=
+

    
    
       (7),

where: D0 and D1 means are appropriately mean values 
from 1000 of mean value trials using the drawn differ-
ence distributions, while V0 and V1 are mean variances 
of these samples.

The histogram of the drawn mean values and the 
summary of the basic statistics as well as the signifi-
cance calculation are presented in Figure 14 and Table 
6, respectively.

The bookstrap method did not make it possible to 
confirm the difference in premiums in both periods.

Conclusions
The study made it possible to a large extent to con-
firm that the stock futures market is characterised 
by a range of features showing clear analogies to raw 
materials contracts. These analogies are manifested by 
the existence of a time-variable risk premium which 
is correlated with the base level in the futures market. 
Unfortunately, the results of the statistical analysis did 
not confirm with sufficient strength the dependence 
between the risk premium level and the degree of mar-
ket maturity and with the stock market.

The results obtained are quite significant for the 
management of the investment portfolio. They do not 
only show additional potential income sources for the 

Period from Feb. 2000 to April 2005 Period from May 2005 to July 2010

Mean value 0.0198% 0.0047%

Standard deviation 0.5900% 0.5460%

Numerical strength of the sample 1914 1916

t-stat 0.82

p-value 20.52%

Table 5. Differences in investments in WIG20 futures contracts and indices for subperiods from February 2000 to April 
2005 and from May 2005 to July 2010

Source: own study
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Period from Feb. 2000 to April 2005 Period from May 2005 to July 2010

Mean value 0.0201% 0.0045%

Standard deviation 0.0136% 0.0123%

t-stat 0.85 1916

p-value 19.88%

Table 6. Basic statistics of average distributions for the subperiods from February 2000 to April 2005 and from May 2005 
to July 2010

Source: own study

Figure 14. Histogram of the mean value draws for the bookstrap purposes for the subperiods from February 2000 to April 
2005 and from May 2005 to July 2010
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investor, but also make it possible to evaluate the costs 
of portfolio security strategy in a more effective way.

Further research should focus on extending the re-
search sample both in time and space to include other 
emerging markets with similar legislative regulations.
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Notes
1   Forward curves are understood as curves joining the 

performance of subsequent futures or forward con-
tracts for each individual settlement period. When 
this article was written, 4 series of WIG20 futures 
contracts were listed on the Warsaw Stock Exchange 
settled every three months. On the other hand, fu-
tures contracts on the most popular raw materials 
listed on commodity exchanges (oil, gold, copper, 
etc.) usually have over ten or several dozen series 
settled once a month. This forms more developed 
structures and shapes of curves – for example – the 
bumpy shape is characteristic of the oil curve with 
a growing performance of the closest series and then 
a falling performance of the more distant series.

2 For 54-day yields the highest local significance level 
was recorded.

3  This applies to price indices, this group includes 
both WIG20 and mWIG40.

4 The author would like to thank analysts from the 
company Expander Doradcy Finansowi for their as-
sistance in constructing the total return indexes.

5 Assuming the normal logarithmic distribution of 
yields.


