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Abstract 
This study examines whether preliminary estimates of real growth of GDP and the major user 

side components in the Swedish quarterly national accounts are unbiased forecasts of revised 

estimates, and whether available information from the process of reconciling GDP from the 

production and user side is used efficiently to minimise revisions. Regression analysis is 

performed to find that preliminary GDP growth estimates are rational forecasts of revised 

estimates. The results are mixed for the user side components. Preliminary estimates of growth 

of investments and exports are rational forecasts whereas revisions of growth of government 

spending could be minimised by more efficiently using information about preliminary estimate 

values. Moreover, information about the statistical discrepancy between the GDP growth 

estimates from the production and user side could be used to minimise revisions of growth of 

consumer spending and imports, but these conclusions are sensitive to the period of volatile 

economic development 2008-2010. 
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1. Introduction 
Most analysts, forecasters and decision-makers turn to the national accounts to discern the 

current state of the economy at a macroeconomic level. The high demand for regular short-term 

updates has resulted in many countries compiling national accounts which are published on not 

only an annual but also a quarterly basis. Quarterly updates imply a higher frequency, which 

amplifies the trade-off between rapidity and constancy of national accounts estimates: 

information may be unavailable on a quarterly basis, leading to revisions and challenging the 

fundamental identities of the system. Estimates of Gross Domestic Product, hereafter 

abbreviated to GDP, may show different values whether they are based on production or final 

uses, even though they should theoretically be the same. The major GDP components are 

therefore adjusted in an arbitration process in order to eliminate the statistical discrepancy 

between the GDP estimates, a process that generates preliminary quarterly estimates of GDP 

and its major components. Preliminary estimates are published within two months after the 

reference quarter whereas revised estimates are published in November about two years after 

the reference quarter when more detailed information is available (Statistics Sweden, 2010, pp. 

3-4). The flow process is illustrated in Figure 1. 

 
Figure 1: The relationship between the statistical discrepancy, the arbitration process, preliminary estimates, and revised 
estimates. 

It is of interest to both users and producers of official statistics to arrive at a more profound 

comprehension of whether the arbitration process produces preliminary estimates that are 

unbiased forecasts of revised estimates, and whether available information from the arbitration 

process is used optimally to minimise revisions. The importance of both rapidity and constancy 

of national accounts estimates for optimal economic and political decision-making motivates 

the study of the arbitration process in relation to revisions. 

This study aims to examine whether preliminary estimates of real growth of GDP and the 

major user side components are unbiased forecasts of revised estimates and whether available 
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information about the statistical discrepancy and preliminary estimates is used efficiently to 

minimise revisions. In focus stands the following question: are preliminary estimates rational 

forecasts of revised estimates? 

The study limits itself to the statistical discrepancy between the GDP growth estimates 

based on the production and user approach. The income approach is excluded since Statistics 

Sweden calculates it residually, which renders it dependent on the other two approaches (Bloem 

et. al., 1997). The focus is on real growth rates which are values that analysts often use. 

Regression analysis is used to determine whether preliminary estimates fulfil the criteria 

of rational forecasts given by the rational expectations hypothesis. The dataset consists of 

quarterly observations 2006-2015 from the National Accounts Database of Statistics Sweden, 

including data on GDP growth from the production and user side as well as preliminary and 

revised estimates of growth of GDP and the major user side components. Preliminary estimates 

of growth of GDP, investments, and exports are found to be unbiased forecasts of revised 

estimates that efficiently incorporate available information from the arbitration process. It is 

solely the revisions of growth of government spending that are significantly biased, where 

preliminary estimates on average overestimate revised estimates. Furthermore, preliminary 

estimates of growth of government spending overestimate growths and decreases indicated by 

revised estimates. Revisions of growth of consumer spending and imports are predictable to 

some extent by information about the statistical discrepancy. However, predictability depends 

on whether one includes observations from the relatively volatile period 2008-2010 in the 

sample.  

Previous studies have examined rationality of national accounts estimates in the context 

of external information, for instance Flodberg and Österholm (2017). This study contributes to 

the empirical literature on national accounts estimates by analysing revisions in relation to 

internal information, which extends the pre-existing knowledge.  

Chapter 2 introduces the statistical discrepancy that necessitates the arbitration process 

with which one reconciles the GDP estimates from the production and user side. Chapter 2 also 

introduces the reader to the arbitration process and reviews the rational expectations hypothesis 

to be used in the statistical analysis of the relationship between preliminary estimates and 

revised estimates. Chapter 3 provides an overview of the results of previous studies of revisions 

of national accounts estimates. Chapter 4 describes the dataset that underlies this study and 

presents the methods for answering the research question. Chapter 5 presents the results of the 

estimated regression models, followed by Chapter 6 which provides concluding remarks.  
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2. Theoretical Framework 
2.1 The Statistical Discrepancy 

The UN, IMF, World Bank, OECD, and European Commission present in the internationally 

recognised System of National Accounts 2008 (2010, p. 272) the fundamental identity of the 

goods and services account which reconciles supply and demand of products in an economy. 

The identity of the goods and services account states that GDP measured from the production 

side and user side are equal and builds on the notion that the products that a country produces 

must be used for consumption, investments, or exports, and that the products that a country uses 

must come from domestic production or imports (Ibid., p. 3). The statistical discrepancy arises 

because the identity of the goods and services account does not hold due to measurement errors. 

The Office for National Statistics (2008) gives various examples of possible sources of errors: 

data may be erroneous, there may be non-response, one may model the values of unobserved 

activities by imputation, for instance for the unobserved economy, and assumptions made in 

statistical calculations may not hold. Eurostat (1999, pp. 92-93) complements the enumeration 

by mentioning errors when using indicators to indirectly track growth rates. 

Assuming that each observed GDP component can be divided into an error-free value and 

a term showing the result of errors, we have that the observed value of GDP from the production 

side is equal to 𝑌" = 𝑐𝑜𝑚𝑝(" + 𝑒( , where 𝑒( is the measurement error for production side 

component i. Similarly, the observed value of GDP from the user side is equal to  

𝑌+ = (𝑐𝑜𝑚𝑝-+ + 𝑢-), where 𝑢- is the measurement error for user side component j. The 

statistical discrepancy D can thus be defined as 

𝐷 = 𝑌" − 𝑌+ = 𝑐𝑜𝑚𝑝(" + 𝑒( − 𝑐𝑜𝑚𝑝-+ − 𝑢- = 𝑒( − 𝑢-               (2.1) 

which follows from the fact that 𝑐𝑜𝑚𝑝(" = 𝑐𝑜𝑚𝑝-+ by definition according to the identity 

of the goods and services account. Equation (2.1) illustrates that the statistical discrepancy is 

the net result of measurement errors on the production and user side. This characteristic implies 

that the presence of a statistical discrepancy is a sufficient but not necessary condition for the 

presence of errors. Thus, removing the statistical discrepancy does not imply the removal of all 

errors. Estimates can only approximate to the unknown ‘true’ values of GDP and the major 

GDP components. How this is done in the arbitration process will be reviewed in the next 

section. 

 



	 7	

2.2 The Arbitration Process 

The aim of the arbitration process is twofold: to eliminate the statistical discrepancy and to 

generate preliminary estimates that minimise revisions. Representatives from the arbitration 

team explain1 that it is an explicit ambition of the arbitration team to allocate the statistical 

discrepancy in a way that minimises revisions. The arbitration process is based on knowledge 

of what information is more or less uncertain and on experience of the reliability of primary 

data sources. The arbitration process is initiated by meetings during which the arbitration team 

follows a systematically constructed agenda, sets up a task-list, and notes inconsistencies in 

data. Meetings lead to initial data corrections and to a ‘zero-version’ statistical discrepancy, the 

allocation of which the arbitration team thence decides upon. 

There is a tight time constraint in the arbitration process: the act of arbitrating between 

the GDP growth estimates from the production and user side is designated to an interval of three 

days (Statistics Sweden, 2010, p. 12). Due to the time constraint, parts of the statistical 

discrepancy that have no established causes can be allocated to variables based on personal 

judgments (ibid.). However, the representatives from the arbitration team articulate2 that 

allocation decisions are generally based on established guidelines. The statistical discrepancy 

can for instance be allocated to a larger extent to GDP components with relatively strong 

developments rather than weak developments since allocations thus may have a smaller effect 

on the original picture. Furthermore, the statistical discrepancy can be allocated to GDP 

components that are known to commonly be revised which may help minimise revisions. 

Lastly, an established guideline is that allocation decisions are made collectively by the 

arbitration team which shall consider available information about the state of the economy, 

given for instance by large enterprises and initiating meetings.  

The arbitration process is characterised by both systematic and subjective elements with 

the ambition to generate preliminary estimates that are similar to revised estimates, thus 

minimising revisions. The next section delineates the rational expectations hypothesis, 

providing the theoretical basis for testing whether preliminary estimates are rational forecasts 

of revised estimates. 

 

                                                
1 Representatives of the Swedish Quarterly National Accounts working with arbitrations (2017-12-06 14:55), On 
the Arbitration Process, Group Interview, Department of National Accounts, Statistics Sweden, Stockholm. 
2	Representatives of the Swedish Quarterly National Accounts working with arbitrations (2017-12-06 14:55), On 
the Arbitration Process, Group Interview, Department of National Accounts, Statistics Sweden, Stockholm.	
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2.3 The Rational Expectations Hypothesis 

The rational expectations hypothesis is concerned with how agents’ expectations about the 

future value of a variable are shaped (Shiller, 1978). Muth (1961, pp. 316-317) specifies that 

rationality of expectations means that “expectations of firms (or, more generally, the subjective 

probability distribution of outcomes) tend to be distributed, for the same information set, about 

the prediction of the theory (or the ‘objective’ probability distribution of outcomes)”. The 

rational expectations hypothesis therefore assumes that agents efficiently use available 

information to form forecasts that on average correspond to actual values, which is known as 

unbiasedness (Galbàcs, 2015, Ch. 2). Furthermore, the rational expectations hypothesis states 

an orthogonality criterion of forecasts which implies that forecast errors, defined as the 

difference between actual and forecast values, should be uncorrelated with any available piece 

of information (Shiller, 1978). If available information is correlated with forecast errors, then 

it should be possible to use the known correlations to create more efficient forecasts that 

minimise forecast errors (Flodberg & Österholm, 2017).  

To ensure constancy in the national accounts, a reasonable aim should be that preliminary 

estimates are as close as possible to revised estimates. Hence, a desire should be that 

preliminary estimates are rational forecasts, or ‘expectations’, of revised estimates. In focus 

stands GDP and the major user side components. Let the revised estimate for some variable for 

quarter t be 𝑧3 such that 𝑧3 ∈ 𝑌3, 𝐶3, 𝐼3, 𝐺3, 𝑋3, 𝐼𝑀3 , where Y stands for GDP, C for consumer 

spending, I for investments, G for government spending, X for exports, and IM for imports. 

Similarly, let the preliminary estimate for some variable for quarter t be 𝑧3 such that  

𝑧3 ∈ 𝑌3, 𝐶3, 𝐼3, 𝐺3, 𝑋3, 𝐼𝑀3 . If we let the preliminary estimate be a function of relevant variables 

in the information set Ω, then the rational expectations hypothesis states that the forecast in 

mathematical notation is 

𝑧3 = 𝐸(𝑧3|Ω3).                  (2.2) 

Equation (2.2) states that the rational forecast of a revised estimate is the expected value of the 

revised estimate given available information at the time of calculating the preliminary estimate 

(Gerrard, 1994; Lucas & Sargent, 1981, Ch.10). Forecasts are unbiased if 𝐸 𝑧3 − 𝑧3 = 0. 

Orthogonality can in this context be stated as 𝐸 𝑧3 − 𝑧3|𝜔3 = 0 where 𝜔3 ⊆ Ω3. Thus, the 

rational expectations hypothesis predicts that preliminary and revised estimates should on 

average be equal and that available information at the time of calculating preliminary estimates 

should have no explanatory power for revisions.  
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The rational expectations hypothesis rests on the pertinent assumption that agents can 

draw rational inferences based on their information sets (Friedman, 1979). In the case of the 

arbitration process, agents work with rather large datasets characterised by uncertainties and 

with tight time constraints, which complicates the matter of generating rational forecasts. 

However, to nuance the implications of the aforementioned assumption, it is important to 

underscore that the rational expectations hypothesis does not require that all agents have the 

same information and expectations, nor that predictions be accurate every time (Muth, 1961). 

For instance, the unbiasedness criterion rather focuses on central tendency. The rational 

expectations hypothesis does not assume agents to have complete information. Instead, it 

assumes agents to have learnt to draw rational inferences from available information. 

3. Empirical Perspectives 
Previous studies have found mixed evidence concerning preliminary estimates as rational 

forecasts of revised estimates. Flodberg and Österholm (2017) study revisions 1999-2013 in 

the Swedish quarterly national accounts of real growth of GDP and the major GDP components 

on the user side. Regression analysis is used where revisions constitute the dependent variable 

and where the explanatory variables are the preliminary estimate for quarter t, the three-month 

treasury bill rate, and the number of new export orders for the manufacturing sector. A revision 

is defined as the difference between the revised and preliminary estimate for the reference 

quarter. With fixed revision intervals, comparing preliminary estimates published about 60 days 

after the reference quarter with revised estimates published one to seven quarters after the 

reference quarter, the authors find that preliminary estimates of GDP growth can be seen as 

rational forecasts of revised estimates. As regards the major user side components, biases are 

found at the .05 level for exports and imports, where preliminary estimates on average 

underestimate revised estimates. Furthermore, the revisions of growth of government spending, 

exports, and imports are with most revision intervals significantly correlated with the 

information set at the .05 level. 

Sinclair and Stekler (2013) study revisions of real growth of U.S. GDP and major GDP 

components 1970-2010 based on data from the Federal Reserve Bank of St. Louis. The authors 

use regression analysis to examine the presence of biases and whether available information 

about preliminary estimates and the business cycle is efficiently used, comparing preliminary 

estimates published about 30 days after the reference quarter with revised estimates published 

about 90 days after the reference quarter. The authors find that biases in revisions can be found 

at the .05 level for GDP, investments, and exports. The biasedness of revisions of GDP growth 
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contradicts the findings by Flodberg and Österholm (2017). Sinclair and Stekler (2013) also 

find that GDP revisions are correlated with available information at the .05 level which is not 

the case in the study by Flodberg and Österholm (2017). As regards the major GDP 

components, violations of the orthogonality criterion are found for consumer spending, 

investments, and imports at the .05 level. 

Garratt and Vahey (2006) study nominal growth of GDP and major GDP components in 

the U.K. quarterly national accounts 1961-1999 and compare preliminary estimates published 

the quarter after the reference quarter with the latest available revised estimates published in 

2003 by using regression analysis. The authors focus on biases and find a positive bias in GDP 

revisions at the .05 level. Furthermore, at the .05 level, the authors can identify biases in all user 

side components during the studied time period.   

By and large, previous studies find evidence against the rational expectations hypothesis 

because of violations of both unbiasedness and orthogonality. There are situations where the 

properties of rational forecasts are fulfilled but data frequently reject the crucial rationality 

criteria. This study contributes to the field of study by examining revisions of growth of GDP 

and the major user side components in the Swedish national accounts with a presently unused 

information set in which is included the statistical discrepancy from the arbitration process. 

4. Data & Method 
4.1 Data 

The identity of the goods and services account states that GDP from the production and user 

side should be equal in theory. I define the relation between GDP and the major user side 

components as  

𝑌3 = 𝐶3 + 𝐼3 + 𝐺3 + 𝑋3 − 𝐼𝑀3.                 (4.1) 

Equation (4.1) gives that aggregate demand consists of domestic demand and demand from the 

rest of the world for domestically produced goods and services, minus the domestic demand for 

goods and services produced by the rest of the world.  

The variables are defined as follows. Consumer spending encompasses all acquisitions 

by households for everyday needs (OECD, 2014). Consumer spending also includes expenses 

by non-profit institutions serving households such as athletic clubs, and imputed expenditures 

such as imputed rents for people owning their residences and thus paying a rent to themselves 

(SOU 2002:118, p. 43, transl.). Included in investments are both material and intangible assets 

such as buildings and structures, office machinery, software, and films and music that generate 

royalties (OECD, 2014). Changes in inventories and investments in valuables are in this study 
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included in GDP but will be disregarded when looking at the revisions of investments separately 

due to lack of data on individual year-over-year real changes of these variables. Government 

spending encompasses expenditure on the provision of public goods and market goods in the 

form of in-kind transfers to individual households, for instance defence, the judiciary, and 

health care (OECD, 2014). Included in exports are products sold to the rest of the world, and 

included in imports are products bought from the rest of the world (ibid.). The user side 

components constitute GDP which represents the aggregate value of domestic production by 

all companies, non-profit institutions, government institutions, and households in a country 

during a limited time period (Lequiller & Blades, 2014, Ch. 1). 

The dataset is obtained from the National Accounts Database of Statistics Sweden and 

contains no missing data points for the variables in focus. The dataset includes quarterly 

observations 2006-2015 of the statistical discrepancy, preliminary estimates, and revised 

estimates3. Thus, the dataset includes 40 observations of each variable. A revision is defined as 

the difference between the revised and preliminary estimate for a reference quarter. The 

statistical discrepancy for each quarter is defined in line with Equation (2.1) as the difference 

between the GDP growth rates from the production side and the user side: 𝐷3 = 𝑌3" − 𝑌3+.  

Preliminary estimates and revised estimates for quarter t are denoted 𝑧3 and 𝑧3 

respectively as in Equation (2.2). 𝑧3 is defined as the estimate that is generated from the 

arbitration process and available within two months after the reference quarter. 𝑧3 is defined as 

the estimate that is published in November about two years after the reference quarter. It is 

important to underscore that further revisions may be made after the publication of revised 

estimates. The publication of revised estimates coincides with the publication of the annual 

accounts for the year of the preliminary estimates (Statistics Sweden, 2010, p. 10). Revised 

quarterly estimates are before publication benchmarked against the annual estimates that 

contain more detailed information, thus rendering important annual estimates for revisions of 

quarterly national accounts estimates. The relative importance of the publication of annual 

estimates for revisions in the quarterly accounts motivates the choice of revision interval. 

Preliminary estimates of GDP and the user side components are expressed in year-over-

year changes in the database, whereas revised estimates are expressed in millions SEK. Revised 

estimates are expressed in year-over-year changes by dividing the revised estimate for quarter 

                                                
3 Raw data on revised estimates are available at https://www.scb.se/hitta-statistik/statistik-efter-
amne/nationalrakenskaper/nationalrakenskaper/nationalrakenskaper-kvartals-och-arsberakningar/pong/tabell-
och-diagram/tabeller/revideringar-forsorjningsbalans-och-arbetade-timmar-vid-respektive-publiceringstillfalle/ 
[2017-11-29].  
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t with the revised estimate for the corresponding quarter the previous year, i.e. quarter t-4. I use 

the same base year for the numerator and denominator in order to disregard the effect of base 

year changes on growth rates.  

One could also consider examining quarter-to-quarter relative changes. The weakness of 

this approach is that it would be sensitive to seasonal variation, for instance if the growth 

between the first and second quarters always is the highest of the year. The strength of using 

year-over-year changes is that they deduct quarter-to-quarter seasonality. 

Table 1 presents descriptive statistics for the statistical discrepancy, the GDP growth 

estimates from the production and user side, preliminary estimates, and revisions. The GDP 

growth estimates from the production and user side and preliminary GDP growth estimates 

display similar values of the descriptive statistics, indicating similarity of the time series. The 

indication of similarity between the GDP growth estimates from the production and user side 

is accentuated by the mean of zero of the statistical discrepancy. There is variation in 

preliminary estimates, where uniformly positive means and medians indicate a dominance of 

positive variable growths during the sample period. Furthermore, the mean revisions of the 

majority of the examined variables are negative, which suggests that preliminary estimates on 

average commonly overestimate revised estimates. However, a more profound bias analysis 

will be performed in this study and is described in section 4.2. The mean revisions of growth 

of exports and imports stand out with positive means. 

 
VARIABLE MEAN MEDIAN ST.DEV MIN. MAX. OBS. 
STATISTICAL DISCREPANCY 0.00 -0.05 1.01 -2.50 1.90 40 
GDP (PROD) 1.95 2.40 3.18 -7.20 7.10 40 
GDP (USER) 1.95 2.50 3.52 -7.00 8.00 40 

PREL. GDP 2.01 2.50 3.27 -6.80 7.70 40 
PREL. CONSUMER SPENDING 1.91 2.10 1.69 -3.30 4.30 40 
PREL. INVESTMENTS 3.29 5.75 7.49 -18.30 12.30 40 
PREL. GOVERNMENT SPENDING 1.76 1.80 1.18 -0.20 4.50 40 
PREL. EXPORTS 8.15 11.25 12.20 -23.40 31.60 40 
PREL. IMPORTS 7.97 12.35 13.07 -30.30 27.30 40 

REVISIONS, GDP -0.14 -0.08 0.71 -1.40 1.45 40 
REVISIONS, CONSUMER SPENDING -0.04 -0.06 0.50 -0.98 1.00 40 
REVISIONS, INVESTMENTS -0.24 -0.56 2.22 -5.90 3.90 40 
REVISIONS, GOVERNMENT SPENDING -0.46 -0.41 0.75 -1.97 2.38 40 
REVISIONS, EXPORTS 0.27 -0.21 2.31 -3.44 4.99 40 
REVISIONS, IMPORTS 0.42 0.59 1.93 -6.72 4.25 40 

Table 1: Descriptive statistics for the statistical discrepancy, GDP growth estimates from the production and user side, 
preliminary estimates, and revisions. Numbers rounded to two decimals.  

Table 2 displays the Pearson correlation coefficients for revisions, the statistical 

discrepancy, and preliminary estimates. There is a relatively strong negative linear relationship 
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of -0.24 between revisions of growth of imports and the statistical discrepancy, which indicates 

possible explanatory power of the statistical discrepancy for revisions of this variable. 

Moreover, there is a relatively strong negative correlation of -0.45 between revisions and 

preliminary estimates of growth of government spending. This relatively strong linear 

relationship indicates possible explanatory power of preliminary estimates for revisions of this 

variable. 

If both the statistical discrepancy and preliminary estimates are used as independent 

variables in a regression model, then perfectly linear relationships between the two variables 

would negatively affect inferences regarding the significance of estimated coefficients. There 

are relatively strong negative correlations between the statistical discrepancy and preliminary 

estimates of growth of GDP, consumer spending, and exports, which are displayed in Table 2. 

However, the relationships are not perfectly linear, lying under -0.50, which suggests the 

absence of perfect multicollinearity. 

 
 DISCR. PREL. Y PREL. C PREL. I PREL. G PREL. X PREL. IM 
PREL. Y -0.35       
PREL. C -0.28       
PREL. I -0.11       
PREL. G -0.15       
PREL. X -0.22       
PREL. IM -0.13       
REV. Y -0.11 -0.26      
REV. C -0.12  -0.12     
REV. I -0.10   0.09    
REV. G -0.07    -0.45   
REV. X -0.09     0.10  
REV. IM -0.24      0.04 

Table 2: correlation matrix for revisions, the statistical discrepancy, and preliminary estimates. Correlations are based on 40 
observations for every pair of variables. Numbers rounded to two decimals. 

Figure 2 shows the time series of the GDP growth estimates from the production side and 

the user side, and preliminary estimates of GDP growth generated from the arbitration process. 

Statistics Sweden has frequently eliminated the statistical discrepancy by producing 

preliminary estimates that lie between the GDP estimates from the production and user side. 

Figure 2 indicate relatively volatile economic developments 2008-2010 with both strong 

ascents and declines. It should be a reasonable assumption that a higher degree of volatility 

increases the difficulty of forecasting revised estimates, and thus that revisions in this short 

period can differ from the rest of the sample time period. To examine the influence of the 

volatile period 2008-2010 on statistical results, the regression models to be presented in the 

following two sections are estimated for two samples: a full sample of 40 observations and a 

sample of 28 observations. 
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4.2 Unbiasedness 
To test the unbiasedness of preliminary estimates as forecasts of revised estimates, the 

regression model 

𝑧3 − 𝑧3 = 𝛼 + 𝜀3                  (4.2) 

is estimated, where 𝛼 is an intercept term and 𝜀3 is an error term. Equation (4.2) is estimated 

with OLS and heteroscedasticity- and autocorrelation-consistent standard errors and a two-

sided t-test is used to test the null hypothesis at the .05 level that preliminary estimates are 

unbiased forecasts against the alternative hypothesis that they are biased. The hypotheses may 

be written as H0: 𝛼 = 0 and Ha: 𝛼 ≠ 0. If 𝛼 < 0, then preliminary estimates systematically 

overestimate the value of revised estimates and Statistics Sweden could eliminate the bias by 

decreasing the values of preliminary estimates. If	𝛼 > 0, then preliminary estimates 

systematically underestimate the value of revised estimates. An increase of the values of 

preliminary estimates could counteract this underestimation. 

 
4.3 Efficient Use of Information 

Equation (4.2) offers a direct test of unbiasedness of preliminary estimates. However, an 

expected value of revisions that is different from zero is a sufficient but not necessary condition 

for ‘irrationality’ of forecasts. It also matters whether available information is used efficiently 

Figure 2: preliminary GDP growth estimates in relation to the GDP growth estimates from the 
production side and the user side. 
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to minimise revisions. As a baseline specification to examine the efficient use of information, 

the preliminary estimate for the reference quarter is used as an independent variable as 

suggested by Mincer and Zarnowitz (1969) and by the findings of previous empirical studies. 

The Mincer-Zarnowitz regression model is extended with the statistical discrepancy. Thus, the 

information set in the baseline specification is Ω3 = 𝑧3, 𝐷3 . Preliminary estimates are 

concluded to efficiently use available internal information if revisions are unpredictable given 

the information set. Thus, the following model is formulated: 

𝑧3 − 𝑧3 = 𝛽H + 𝛽I	𝑧3 + 𝛽J	𝐷3 +	𝜖3.                 (4.3) 

𝛽H is an intercept term, 𝛽I and 𝛽J are coefficients for the variables in Ω3, and 𝜖3 is an error term. 

Forecast errors are uncorrelated with the information set if the coefficients for the variables in 

the information set are zero. Equation (4.3) is estimated with OLS and heteroscedasticity- and 

autocorrelation-consistent standard errors. A F-test is used to test the null hypothesis at the .05 

level that 𝛽I = 𝛽J = 0 against the alternative hypothesis that at least one linear restriction does 

not hold. If the F-statistic is significant, then the significance of individual coefficients is 

examined to draw conclusions about which piece of information that could be used more 

efficiently. One could consider replacing the aforementioned F-test with a test procedure in 

which one performs two t-tests, rejects the stated null hypothesis if either t-statistic is 

significant, and uses the Bonferroni approach to adjust for the risk of Type I-errors. However, 

a weakness of this approach, as Perneger (1998) notes, is that the t-test procedure still results 

in a test with higher risk of Type II-errors than testing a joint hypothesis directly. The higher 

power of the F-statistic motivates the methodological choice. 

If 𝛽I > 0, then preliminary estimates on average underestimate growths and decreases 

indicated by revised estimates, information that could be used to improve preliminary estimates 

by increasing their absolute values to counteract the systematic underestimations. 

Symmetrically, if 𝛽I < 0, then preliminary estimates on average overestimate growths and 

declines indicated by revised estimates, which would indicate the possibility of decreasing the 

absolute values of preliminary estimates to counteract the systematic overestimations. 

To interpret 𝛽J for GDP estimates, preliminary GDP growth estimates are assumed to 

generally be a function of the GDP growth estimates from the production side and the user side 

such that 

𝑌3 = 𝜆	𝑌" + 1 − 𝜆 	𝑌+,			𝜆 ∈ 0,1 .                (4.4) 

Recall that the statistical discrepancy is defined as 𝐷 = 𝑌" − 𝑌+.  A positive value of  𝛽J would 

thus imply that preliminary estimates on average underestimate revised estimates if  
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𝑦" > 𝑦+ and that preliminary estimates on average overestimate revised estimates if 𝑦" < 𝑦+. 

This would suggest that Statistics Sweden should place preliminary GDP growth estimates 

closer to the estimates from the production side to counteract the under- and overestimations, 

i.e. to increase the value of 𝜆. Symmetrically, a negative value of 𝛽J would imply that 

preliminary GDP estimates on average overestimate revised estimates if 𝑦" > 𝑦+ and that 

preliminary estimates on average underestimate revised estimates if 𝑦" < 𝑦+, which would 

suggest that the value of 𝜆 be decreased so that preliminary GDP estimates come closer to the 

GDP estimates from the user side. Therefore, if 𝛽J ≠ 0, then the statistical discrepancy contains 

information that could be used to render more efficient preliminary GDP estimates.  

For the user side components, if 𝛽J > 0, then higher values of the statistical discrepancy 

are associated with average underestimations of revised estimates, suggesting preliminary 

estimates to be increased to counteract the systematic underestimations given high values of 

the statistical discrepancy. Symmetrically, if 𝛽J < 0, then higher values of the statistical 

discrepancy are associated with average overestimations of revised estimates, which would 

suggest that preliminary estimate values be decreased in order to counteract the systematic 

overestimations given high values of the statistical discrepancy. 

For inferences, the variables in each regression model are assumed to have a joint 

stationary distribution which implies that the probabilistic structure of the data will not change 

over time (Box et. al., 2016, Ch. 2). This assumption is important for the drawing of conclusions 

without the sample time period as it ascertains regression results to be generalisable to 

unobserved or past intervals. The fact that the variables in this study are measured in year-over-

year changes, eliminating seasonality that would signify non-stationarity, motivates the 

fulfilment of the stationarity assumption.  

The error terms in the regression models are assumed to have a zero-mean normal 

distribution in order to draw valid inferences from data. Normality of error terms is inferred 

from the Cramer-Von Mises empirical distribution test of model residuals. This test has been 

chosen on the basis of the conclusions of Stephens (1974) that it is amongst the tests with the 

highest statistical power when looking at well-known empirical distribution tests. The Cramer-

Von Mises test statistic is examined at the .05 level by using maximum likelihood estimation. 

If the null hypothesis that model residuals have a normal distribution cannot be rejected, then 

it is concluded that there is no statistical evidence that the normality assumption of error terms 

is violated. 
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4.4 Can We Meaningfully Test Rational Expectations? 

The defined information set includes variables that are known from the arbitration process. One 

could also consider including external information in the information set, for instance the three-

month treasury bill rate. This has already been analysed in the literature and is therefore 

disregarded in this study which focuses on internal information. Nevertheless, the possibility 

of including more variables in the information set sheds light on the issue of the rational 

expectations hypothesis that it does not specify theoretically what is a relevant information set. 

Extending the information set, one could eventually arrive at significant linear relationships 

between forecast errors and variables in the information set and reject the rationality of 

forecasts. However, this approach contains a number of concerns. More variables imply more 

tests of significance and thus a higher risk of Type I-errors. Furthermore, it is not certain that 

all variables in the information set are available to agents in the expectations formation process, 

nor that all variables are relevant in that they have a meaningful interpretation in connection to 

the variable to be forecast.  

It should be reasonable in the context of deciding on the composition of Ω3 that one limits 

the number of variables in order to limit the influence of chance on the significance of results. 

In addition, variables should be chosen based on their availability and relevance to agents. A 

strength of the information set in this study is that it contains variables that are available to the 

arbitration team which is in contact with both the statistical discrepancy and preliminary 

estimates when pursuing the arbitration process. The variables are also relevant in the sense 

that they are directly connected to the generation of preliminary estimates, for GDP as well as 

for the major user side components. The availability and relevance of the information set, and 

the limited number of variables therein, suggest a meaningful test of preliminary estimates as 

rational forecasts of revised estimates. 

5. Empirical Results 
5.1 Unbiasedness 

Table 3 provides the results of the tests of unbiasedness based on Equation (4.2). Two samples 

have been analysed: a full-sample time period with 40 observations and a restricted sample 

period of 28 observations from which have been excluded observations during the period of 

volatile economic developments 2008-2010. The residuals of the estimated models conform 

with the hypothesis that they have a normal distribution which is interpreted as indications that 

the regression model assumption of normality is fulfilled. 
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Table 3 shows that one cannot discern a statistically significant bias in the revisions of 

growth of GDP in the two samples. The absence of directional biases in GDP growth revisions 

is of great economic significance since GDP is a central indicator of the state of the economy 

and the unbiasedness of revisions contributes to the validity of preliminary estimates as 

indicators of economic growth. The absence of biases leads to the conclusion that the 

adjustments to production side and user side components in the arbitration process generate an 

aggregate picture that on average corresponds to the aggregate picture when revised estimates 

are published. 

 
 REV. GDP REV. C REV. I REV. G REV. X REV. IM 
FULL SAMPLE Coef. Coef. Coef. Coef. Coef. Coef. 
INTERCEPT -0.14 

(0.17) 
-0.04 
(0.13) 

-0.24 
(0.51) 

-0.36*** 
(0.12) 

0.27 
(0.45) 

0.42 
(0.40) 

OBS. 40 40 40 40 40 40 
CVM 0.03 0.04 0.05 0.11 0.07 0.06 

EXCLUSION OF  
2008-2010 

REV. GDP 
Coef. 

REV. C 
Coef. 

REV. I 
Coef. 

REV. G 
Coef. 

REV. X 
Coef. 

REV. IM 
Coef. 

INTERCEPT -0.24 
(0.21) 

-0.23 
(0.13) 

-0.05 
(0.58) 

-0.27 
(0.15) 

0.34 
(0.64) 

0.71 
(0.43) 

OBS. 28 28 28 28 28 28 

Table 3: Unbiasedness tests for GDP and the major user side components. Heteroscedasticity- and autocorrelation-consistent 
standard errors are given within parentheses under estimated coefficient values. Significance is indicated by ** at the .05 level, 
and *** at the .01 level based on a two-sided t-test. The null hypothesis is a coefficient is equal to zero. CVM denotes the 
Cramer-Von Mises test of model residuals. Numbers rounded to two decimals. 

There exists a general unbiasedness of revisions of the major user side components. It is 

solely for the revisions of growth of government spending that there exists a statistically 

significant bias. At the .01 level in the full-sample period, preliminary estimates of growth of 

government spending overestimate revised estimates by on average 0.36 percentage points. 

Statistics Sweden could therefore decrease the values of preliminary estimates of government 

spending in order to eliminate the bias. However, in the restricted sample period which excludes 

volatile economic developments, the bias is no longer statistically significant. Therefore, the 

observed bias is concluded to be dependent on periods of instability. Moreover, the size of the 

bias should not affect decision-making to a large extent. For instance, assuming that the 

preliminary estimate for one quarter is equal to the mean of preliminary estimates of 

government spending, the bias would lead to the expectation that the revised estimate will be 

1.40 rather than 1.76. The dependence on volatile economic developments and negligible size 

of the bias diminishes its practical significance. 
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5.2 Efficient Use of Information 

Table 4 provides the estimated models of efficient use of information based on Equation (4.3), 

both for the full-sample and the restricted sample period. The residuals of the estimated models 

conform with the hypothesis that they have a normal distribution which is interpreted as 

indications that the regression model assumption of normality is fulfilled. 

 
 REV. GDP REV. C REV. I REV. G REV. X REV. IM 
FULL SAMPLE Coef. Coef. Coef. Coef. Coef. Coef. 
INTERCEPT -0.25 

(0.17) 
0.05 
(0.19) 

-0.31 
(0.45) 

0.16 
(0.19) 

0.14 
(0.49) 

0.41 
(0.42) 

PREL. ESTIMATE 0.06 
(0.04) 

-0.05 
(0.06) 

0.02 
(0.04) 

-0.30*** 
(0.08) 

0.02 
(0.02) 

0.00 
(0.03) 

DISCREPANCY -0.01 
(0.12) 

-0.08 
(0.08) 

-0.19 
(0.38) 

-0.10 
(0.11) 

-0.16 
(0.23) 

-0.46** 
(0.18) 

PROB(F-STATISTIC) 0.24 0.49 0.65 0.00 0.60 0.05 
OBS. 40 40 40 40 40 40 
R2 0.07 0.04 0.01 0.22 0.02 0.06 
CVM 0.11 0.04 0.04 0.08 0.09 0.06 

EXCLUSION OF  
2008-2010 

REV. GDP 
Coef. 

REV. C 
Coef. 

REV. I 
Coef. 

REV. G 
Coef. 

REV. X 
Coef. 

REV. IM 
Coef. 

INTERCEPT -0.48 
(0.41) 

-0.88*** 
(0.21) 

0.52 
(0.80) 

0.34 
(0.27) 

1.06 
(1.15) 

1.46** 
(0.59) 

PREL. ESTIMATE 0.08 
(0.12) 

0.26*** 
(0.08) 

-0.10 
(0.09) 

-0.38*** 
(0.13) 

-0.06 
(0.06) 

-0.07 
(0.04) 

DISCREPANCY -0.04 
(0.14) 

-0.19** 
(0.07) 

0.27 
(0.40) 

-0.09 
(0.13) 

0.07 
(0.35) 

-0.07 
(0.13) 

PROB(F-STATISTIC) 0.78 0.00 0.48 0.01 0.40 0.13 
OBS. 28 28 28 28 28 28 
R2 0.04 0.33 0.02 0.20 0.04 0.15 

Table 4: Estimated models for examination of information use. Heteroscedasticity- and autocorrelation-consistent standard 
errors are given within parentheses under estimated coefficient values. Significance is indicated by ** at the .05 level, and *** 
at the .01 level based on a two-sided t-test. The null hypothesis is that a coefficient is equal to zero. ‘PROB(F-STATISTIC)’ 
signifies the probability of rejecting the null hypothesis that the estimated coefficients for the preliminary estimate and the 
statistical discrepancy simultaneously are zero. CVM denotes the Cramer-Von Mises test of model residuals. Numbers rounded 
to two decimals. 

The F-statistic is nonsignificant in both samples in the models with GDP growth 

revisions. Thus, there is no statistical evidence that information from the arbitration process 

could be used more efficiently to minimise GDP growth revisions. The low explanatory power 

of the information set for revisions is further accentuated by the low value of the coefficient of 

determination. Since GDP growth revisions are both unbiased and not significantly associated 

with the information set, there is evidence that preliminary GDP growth estimates are rational 

forecasts of revised estimates given information from the arbitration process. This conclusion 

is not sensitive to the exclusion of the period 2008-2010. In other words, there is no statistical 
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evidence that preliminary GDP growth estimates should be put closer to the production or user 

side growth estimates. 

On a disaggregated level, the F-statistic is nonsignificant in both samples in the models 

with investments and exports. Therefore, preliminary estimates of growth of investments and 

exports can be regarded as rational forecasts of revised estimates. The tests, however, show that 

the picture is not as clear for government spending, consumer spending, and imports.  

The F-statistic is statistically significant at the .05 level in both samples in the models 

with government spending. The revisions of growth of government spending are significantly 

correlated at the .01 level with preliminary estimates in both samples. Based on the full-sample 

period, preliminary estimates of government spending are concluded to overestimate growths 

and decreases indicated by revised estimates by on average 0.30 percentage points. This 

conclusion indicates that Statistics Sweden could decrease the absolute value of preliminary 

estimates in order to more efficiently use information to minimise revisions of government 

spending. 

As concerns the model with consumer spending, the F-statistic is nonsignificant in the 

full-sample period but significant when excluding the period 2008-2010 from the sample. At 

the .01 level in the restricted sample period, the conclusion is therefore drawn that preliminary 

estimates of growth of consumer spending on average underestimate growths and decreases 

indicated by revised estimates by on average 0.26 percentage points in economically stable 

periods when taking into consideration the statistical discrepancy. The absolute value of 

preliminary estimates could therefore be increased to more efficiently use available internal 

information in future economically stable periods. Furthermore, the negative value of the 

estimated coefficient for the statistical discrepancy in the restricted sample, significant at the 

.05 level, suggests that higher values of the statistical discrepancy are associated with 

overestimations of revised estimates by on average 0.19 percentage points in economically 

stable periods when taking into consideration the value of preliminary estimates. Statistics 

Sweden could decrease preliminary estimate values, given high values of the statistical 

discrepancy, in order to counteract the systematic overestimations in economically stable 

periods. 

The revisions of growth of imports are at the .05 level associated with the information set 

in the full-sample period. An examination of coefficient significance shows that revisions are 

significantly associated with the statistical discrepancy. However, in the restricted sample, this 

correlation is no longer statistically significant. Therefore, the observed relationship between 

revisions of imports and the statistical discrepancy is concluded to be dependent on the period 



	 21	

of economic instability 2008-2010 which diminishes the practical significance of the 

information because the relationship is confined to a short anomalous interval in the examined 

time period. 

6. Conclusion 
This study examines whether preliminary estimates of year-over-year real growth rates of GDP 

and the major GDP components on the user side can be regarded as unbiased forecasts of 

revised estimates, and whether preliminary estimates efficiently incorporate available 

information from the process of reconciling the GDP estimates from the production side and 

the user side. By using regression analysis to examine preliminary estimates from the 

perspective of the rational expectations hypothesis, preliminary estimates of growth of GDP, 

investments, and exports are found to be rational forecasts of revised estimates. It is only for 

government spending that there are signs of biasedness of revisions, where preliminary 

estimates on average overestimate revised estimates. However, this bias is concluded to be 

dependent on periods of instability and of low practical significance due to its small size. If the 

bias is considered grave enough to be dealt with, then a recommendation is to perform the bias 

elimination such that it does not compromise the unbiasedness of preliminary GDP growth 

estimates, which are central indicators of the state of the economy. The general unbiasedness 

of preliminary estimates as forecasts of revised estimates for GDP and the user side components 

indicate that the stages in the statistics production process that lead to the generation of 

preliminary estimates are efficacious in the case of using information to depict the economy in 

a way that is consistent despite time constraints and lack of detailed information on a quarterly 

basis.  

As regards the efficient use of information, revisions of growth of government spending 

could be minimised by decreasing the absolute value of preliminary estimates in order to 

counteract overestimations of growths and decreases. Revisions of growth of consumer 

spending could be minimised in economically stable periods by increasing the absolute value 

of preliminary estimates in order to counteract underestimations of growths and decreases and 

taking into consideration the observed value of the statistical discrepancy which is negatively 

associated with revisions. The observed relationship between revisions of growth of imports 

and the statistical discrepancy is contingent on the economically volatile period 2008-2010. It 

is therefore difficult to give concluding recommendations on how use this relationship to 

minimise revisions of imports since it is restricted to intervals of economic volatility on which 
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should be collected more observations before generalisations are made without the sample 

period. 

Similar to the study by Flodberg and Österholm (2017), this study finds with a fixed 

revision interval that preliminary GDP growth estimates are rational forecasts of revised 

estimates. Thus, GDP revisions cannot be forecast by external information about the three-

month treasury bill rate and the number of new export orders for the manufacturing sector, nor 

by internal information from the arbitration process about preliminary estimates and the 

statistical discrepancy. The findings regarding which user side components have biased 

revisions or revisions correlated with the information set differ between the two studies. The 

differences in results may be explained in part by the different time periods studied, the differing 

definitions of revision intervals, and the different information sets applied in the statistical 

analyses. That the preliminary GDP growth estimates are rational forecasts of revised estimates 

contradict the findings by Garratt and Vahey (2006) and Sinclair and Stekler (2013) who find 

evidence that revisions are both biased and correlated with the information set. Besides the 

aforementioned reasons for differences, there might exist differences in the structure of national 

accounts and data availability between countries which can cause differing results. 

Nevertheless, this study concludes, similar to the one by Sinclair and Stekler (2013), that 

information about preliminary estimates can in certain circumstances be used to minimise 

revisions. 

A strength of this study is that it treats a contemporary time period and examines the 

influence of the relatively economic developments 2008-2010 on statistical results. A weakness 

of the study is that the studied time period is short relative to previous studies in the field, and 

that it considers merely one revision interval length. Furthermore, the dataset includes relatively 

few observations of periods of negative growth and economic volatility. Therefore, future foci 

could be to reproduce this study when more observations during negative growth and economic 

instability are available, which would permit a deeper comprehension of the generalisability of 

results to economically volatile conditions, to use other revision intervals, and to examine the 

major production side components in order to ameliorate the picture of preliminary estimates 

generated from the arbitration process. Lastly, it would be of interest to relate revisions to other 

information sets that include available and relevant variables. 

The national accounts are essential for short-term macroeconomic analysis. It is therefore 

reassuring that preliminary estimates of growth of GDP and the major user side components in 

general can be seen as unbiased forecasts of revised estimates, and that preliminary estimates 

of the aggregate picture, as given by GDP, can be seen as rational forecasts of revised estimates.
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