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Abstract 

 Rationality of economic agents belongs to the basic assumptions of neoclassical 
economic theory, and for decades it has inspired research on whether expectations are 
indeed formed rationally. Direct data on expectations are available mainly through 
business tendency surveys which are subject to various types of non-response 
problems. Inclination of industrial enterprises to respond may be correlated with values 
of measured variable, introducing response bias. Response bias may also occur as a 
result of introducing weighting systems to control variable size of respondents. 
 The two key properties of rational expectations, on which the majority of empirical 
analyses of survey data are focused, are unbiasedness and orthogonality. We analyze 
several sample balance statistics and expectations series based on quantified survey 
data, taking into consideration issues of non-response and weighting schemes. 
Alternative definitions of expectations series aim to account for: 1) influence of 
arbitrary assumptions concerning weighting of individual data, 2) changing sample 
structure that results from non-response, 3) response rates varying with degree of 
optimism / pessimism of respondents. 
 Results of our analysis indicate that expectations concerning relative changes in 
production are unbiased but not efficient with respect to freely available information, 
namely, observed relative changes in production (lagged three months) and 
expectations balance (lagged two months). This result holds for a range of weighting 
schemes and non-response issues analyzed, including changes introduced to sample 
structure by non-response, and increased inclination of “optimists” and “pessimists” to 
supply answers in the business tendency survey, as long as their shares remain constant 
in time. 
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1. Introduction 

 Analyses of rationality of expectations constitute a significant branch of economic 
literature. They are currently gaining popularity in Poland due to business tendency 
surveys data becoming available for time periods long enough to enable empirical 
examination. In this paper, we continue the research started with the article analyzing 
influence of item non-response on rationality with contingency tables summarizing 
individual-level data (Kowalczyk, Tomczyk 2008). We then turned to standard 
econometric tests of rationality, addressing several unit non-response and weighting 
issues, and found expectations of Polish industrial enterprises not rational (Tomczyk, 
Kowalczyk 2010). In this paper, we follow with the analysis of expectations 
unbiasedness and orthogonality, taking into consideration a broader range of non-
response and weighting issues. 
 We propose verifying whether results of rationality tests differ when each 
respondent is treated equally, or according to several reasonable weighting systems; 
since weighting amounts to granting more influence to data supplied by a large 
enterprise than a small one, expectations count ‘more’ if expressed by a large firm. In 
case of industrial enterprises, weight is assigned according to size reflected in 
employment numbers or value of production. We test rationality of expectations for the 
number of weighting schemes.  
 Non-response is widely cited as the main source of non-sampling errors in survey 
data. Errors resulting from non-response may be caused by different mechanisms. In 
this paper, we analyze three aspects of non-response: time variability of sample 
structure introduced by non-response, its divergence from the population structure, and 
consequences of response rates varying with degree of optimism of respondents. 
Influence of variable response rates conditioned on the level of respondent optimism 
on rationality has not been previously analyzed empirically in Polish literature; we 
address this subject in the final part of our paper. 
 In section 2 we describe the source of data on expectations: business tendency 
surveys conducted by the Research Institute for Economic Development (RIED), the 
Warsaw School of Economics. In section 3 we propose a number of weighting 
systems: one routinely used in the RIED tendency survey, another underlying the 
majority of empirical research, and the final one employing the lower limit of 
employment interval. We also introduce a balance statistics in the form of post-
stratification estimator, and compare alternative balance series. In section 4, issues of 
non-response with response rates varying with degree of optimism and pessimism of 
respondents are comprehensively discussed. In section 5 we turn to Muth’s Rational 
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Expectations Hypothesis and present results of unbiasedness and orthogonality tests, 
taking a range of weighting schemes as well as non-response into consideration. 
Section 6 concludes. 
 
2. Business tendency survey as a source of data on expectations 

 Empirical analysis of expectations must start with addressing the main problem of 
collecting expectations data: anticipations of economic agents, as such, are not directly 
observable. Expectations data in economics are usually gathered through surveys, 
either qualitative or quantitative in nature. Since requesting point forecasts from survey 
respondents seems to lead to less reliable data than asking for qualitative descriptions, 
the latter type of surveys is more extensively employed. 
 Business tendency surveys, the main source of data on expectations of Polish 
industrial enterprises, have been conducted by the Research Institute for Economic 
Development (RIED) at the Warsaw School of Economics since 1986. Empirical part 
of this paper is based on the monthly survey addressed to industrial enterprises. Each 
survey question asks respondents to evaluate both current situation (as compared to last 
month) and expectations for the next 3 – 4 months. Questionnaire provides three 
categories for the answers: increase / improvement, no change, and decrease / decline. 
On the basis of individual surveys, un-weighted balance statistics are calculated for 
current situation evaluated by respondents as 

31
kttkttktt AABA +++ −= ,      (1) 

and for expectations as 

31
kttkttktt PPBP +++ −= ,      (2) 

where 
1

ktt A +  – percentage of respondents reporting improvement between t and  t + k, 
2

ktt A +  – percentage of respondents reporting no change between t and  t + k, 

3
ktt A +  – percentage of respondents reporting decline between t and  t + k, 

1
ktt P+  – percentage of respondents expecting improvement between t and  t + k, 

2
ktt P+  – percentage of respondents expecting no change between t and  t + k, 

3
ktt P+  – percentage of respondents expecting decline between t and  t + k. 
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 Aggregated survey results, including balance statistic calculated on the basis of 
formulas (1) and (2) – that is, as a difference between percentage of ‘optimists’ (those 
who judge current situation favorably or predict improvement) and ‘pessimists’ (those 
who evaluate present situation unfavorably or predict decline – are regularly published 
and commented on in the RIED bulletins. Because of ambiguous wording of the 
questionnaire, clarification of the forecast horizon is necessary. On the basis of 
previous analysis of the RIED data (see Tomczyk 2004) we are able to limit our 
attention to the three-month horizon. When evaluating the current state, respondents 
are asked for comparison with previous month (that is, for realizations k = 1. 
 Weighted balance statistics are constructed by assigning weights to respondents in 
order to take differences in size of the respondents into consideration. In case of 
industrial enterprises, size of employment or value of turnover are typically used as 
weights. However, neither of these approaches is feasible in case of  the RIED survey 
as size of employment and turnover are not known. On the other hand, information on 
the interval to which employment belongs is available, as defined by five intervals: up 
to 50 persons, 51 to 250 persons, 251 to 500 persons, 501 to 2000 persons, over 2000 
persons. In the RIED survey, respondents are weighted by 1, 2, 3, 4 and 5 respectively 
for the consecutive employment intervals (see RIED 2008). This arbitrary system of 
weights is subject to criticism and modification. In the next section, several alternative 
weighting systems are proposed. 
 
3. Balance statistics in presence of various weighting schemes and non-

response issues 

 Weighting scheme that is routinely used in the RIED tendency survey is based on 
weights equal to 1, 2, 3, 4 and 5 respectively, depending on which employment interval 
respondent (the enterprise) belongs to. In the paper, to study the wider range of 
properties of expectations, we add two other weighting schemes, based on extremely 
different rules of weight choice:  

• underlying the majority of empirical analyses of survey data with all weights 
equal to 1; in other words, in this scheme respondents are not weighted, 

• reflecting the actual employment level with weights equal to 1, 51, 251, 501 and 
2001 respectively, depending on which employment interval respondent (the 
enterprise) belongs to. 

 Another factor that influences values of balance statistics is non-response. In the 
RIED business tendency surveys this factor cannot be omitted; for example, in 2008 in 
every single month it exceeded 50%, reaching maximum 79.6% in March. Many 
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problems are related to non-response, and two of them are of utmost importance in the 
RIED data: variable structure of the sample and its divergence from the structure of the 
population. Analyzed period covers monthly data from January 2006 to January 2009. 
Comparing sample structure across time we find that share of industrial enterprises 
with different employment levels varies considerably, reaching maximum absolute 
difference of shares equal to 20.3%, in a stratum of enterprises with employment level 
up to 50 persons. More precisely, in March 2006 enterprises with employment up to 50 
persons constituted 57.2% of a sample, and in March 2008, when non-response 
reached its maximum, they constituted 36.9% of a sample. Analogous problems 
concern the divergence between the structure of the sample and the structure of the 
population. According to Central Statistical Office, enterprises with employment up to 
50 persons constituted in 2007 in Poland 97.46% while in a sample from 36.9% 
(minimum) to 57.2% (maximum). Enterprises with employment over 250 persons 
constituted in 2007 in Poland 0.43%, while in a sample from 17.7% (minimum) to 
32.3% (maximum).  
 To address the issues of variable sample structure and its divergence from the 
population structure, we propose employing the idea of post-stratification in 
construction of balance statistics. Procedure of post-stratification is commonly used in 
finite population theory, especially when non-response appears. It is based on the idea 
of using population weights in construction of a statistic. To define balance statistics 

we employ both weights arising from different employment levels26 as defined in the 
beginning of this section and population weights reflecting population sizes of different 
employment groups (i.e. different strata). Exact mathematical formulas of constructed 
balance statistics are given in Tomczyk, Kowalczyk (2010). 
 It is well known that production expectations influence numerous decisions of 
enterprises. For this reason, from among questions asked in the RIED tendency surveys 
we select production as particularly interesting. Additionally, it has a well-defined 
counterpart in official statistics which is necessary to employ quantification methods 
(see section 5). To compare different production balance series it is convenient to adopt 
the following notation: 
A: balance series with no weighting (all respondents are weighted by 1), 
B: balance series with original RIED weighting (respondents are weighted by 1, 2, 3, 4 

and 5 according to employment level), 

                                                      
26 We refer to them as economic weights. 
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C: balance series with weighting by lower limit of the employment interval (that is, by 
1, 51, 251, 501 and 2001 respectively), 

D: balance series with no economic weighting (all respondents are weighted by 1) and 
population weights added, 

E: balance series with original RIED weighting (respondents are weighted by 1, 2, and 
3, respectively) and population weights added, 

F: balance series with RIED weighting (respondents are weighted by 1, 2, and 4, 
respectively) and population weights added, 

G: balance series with weighting by lower limit of the employment interval (that is, by 
1, 51, 251, 501 and 2001 respectively) and population weights added. 

 
 A, B, C refer to balance series before consequences of non-response are taken into 
consideration, D, E, F, G refer the balance series when consequences of non-response 
are addressed. In the latter case, it is necessary to add appropriate population weights 
(see Tomczyk, Kowalczyk 2010). In Figures 1 and 2, we present graphic comparison 
of balances, both for current state and for expectations.  
 

 
Figure 1.  Alternative time series of balance statistics - state 
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Figure 2.  Alternative time series of balance statistics - expectations 
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 We analyze the following cases. First, when optimists respond more rarely than 
other respondents; we then  take into account three different patterns: their response 
rates are 1.5, 2 and 3 times smaller. The final balance statistics are measured in 
percentages, so the number of optimists, pessimists and neutrals itself does not 
influence the result which is influenced by their shares among all respondents. For the 
clarity of presentation, in this section we define balance statistics for one weighting 
system only. In this case balance statistics for current state can be derived as: 

����� =�
∑��	
���⋯�∑���
��

��	�	�⋯������
∙ 100 −

∑�	����⋯�∑�����

��	�	�⋯������
∙ 100 (3) 

where k = 1.5, 2, 3; w1=1, w1=2, w1=3, w1=4, w1=5; n’ i are sample strata sizes, in which 
number of optimists are enlarged k times, as we assumed that their response rates were 
k times smaller than of other respondents.  
For expectations, balance statistics are derived analogously by: 

����� =�
∑��	
���⋯�∑���
��

��	�	�⋯������
∙ 100 −

∑�	����⋯�∑�����

��	�	�⋯������
∙ 100 (4) 

In the second case we assume that pessimists answer more rarely than the 
others, that is, their response rates are smaller. Balance statistics for current 
state are derived as: 

����� =�
∑�	
���⋯�∑��
��

��	�	�⋯������
∙ 100 −

∑��	����⋯�∑������

��	�	�⋯������
∙ 100 (5) 

For expectations, balance statistics are derived analogously by: 
 

����� =�
∑�	
���⋯�∑��
��

��	�	�⋯������
∙ 100 −

∑��	����⋯�∑������

��	�	�⋯������
∙ 100 (6) 

 
 For further analysis we do not take into consideration other weighting patterns (that 
is, no weighting or weighting by the lower value of the employment interval) as they 
do not influence results of rationality tests (see section 5). 
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 Figures 3 and 4 present the default balance statistic B (that is, balance statistics 
calculated for the RIED weighting scheme and not corrected for non response), and 
balance statistics obtained according to formulas (3) – (6) for the following cases: 
KO1 – optimists’ response rates are 1.5 times smaller than the others, 
KO2 – optimists’ response rates are 2 times smaller than the others, 
KO3 – optimists’ response rates are 3 times smaller than the others, 
KP1 – pessimists’ response rates are 1.5 times smaller than the others, 
KP2 – pessimists’ response rates are 2 times smaller than the others, 
KP3 – pessimists’ response rates are 3 times smaller than the others. 
 

 
Figure 3. Alternative time series of balance statistics - state 
 

 
Figure 4. Alternative time series of balance statistics - expectations 
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 From Figures 3 and 4 it is clear that differences between the series measured in 
absolute values of balance statistics in separate months are considerable. Comparison 
of averages and standard deviations of the series are summarized in Tables 1 and 2.  
  
Table 1. Basic descriptive statistics for balances: state response rates varying with 

degree of optimism 

 B KO1 KO2 KO3 KP1 KP2 KP3 

average 4.97 16.22 24.96 37.72 -5.37 -13.65 -26.28 

standard 
deviation 

17.04 18.16 18.60 18.51 18.73 19.35 17.04 

Source: Authors’ calculations on the basis of the RIED data 
 

Table 2. Basic descriptive statistics for balances: expectations response rates varying 
with degree of optimism 

 B KO1 KO2 KO3 KP1 KP2 KP3 

average 15.52 27.03 35.65 47.77 6.61 -0.80 -12.65 
standard 
deviation 

17.20 17.98 18.08 17.46 19.41 20.56 21.50 

Source: Authors’ calculations on the basis of the RIED data 
 
 It is clear that balances increase as the assumed non-response for optimists is 
getting larger, and decrease as the assumed non-response for pessimists is getting 
larger. This result is rather obvious. Similarity of the shapes of the plots may seem less 
predictable. Minimum and maximum differences between the values of balance 
statistics for the default balance statistic B and balance statistics based on the 
assumption that response rates vary with degree of optimism of respondents are given 
in Tables 3 and 4. As we can see from these tables, the plots are not parallel shifts.  
 
Table 3. Absolute differences between the default balance statistic B and balance 

statistics based on the assumption that response rates vary with degree of 
optimism of respondents - state 

 KO1 KO2 KO3 KP1 KP2 KP3 

minimum 
difference 

6.40 12.25 22.57 6.79 12.90 23.44 

maximum 
difference 

12.76 22.30 36.14 13.96 24.19 38.44 

Source: Authors’ calculations on the basis of the RIED data 
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Table 4. Absolute differences between the default balance statistic B and balance 
statistics based on the assumption that response rates vary with degree of 
optimism of respondents - expectations 

 KO1 KO2 KO3 KP1 KP2 KP3 

minimum 
difference 

8.31 15.64 27.98 4.20 8.15 15.35 

maximum 
difference 

12.67 21.52 34.89 14.62 23.91 36.37 

Source: Authors’ calculations on the basis of the RIED data 
 
 Visual similarity of the plots across balance statistics is mainly caused by the fact 
that all turning points coincide. That is, if we observe increase in the balance statistics 
from one month to another in basic series B, we also observe it in all other series. This 
fact is at least partly due to our assumption of the same non-response pattern across all 
37 periods. Examining variability of response patterns across months seems to be 
infeasible in empirical setting because of the huge number of theoretically valid cases 
to be considered. As far as we know, no empirical research on this subject has been 
undertaken. 
 As the final step in evaluating influence of response rates varying with degree of 

optimism on results of quantification procedures, Anderson’s quantification model27 
has been applied to data described above (with HAC standard errors to account for 
possible serial correlation and heteroskedasticity of error terms). Again, results 
obtained for series constructed for response rates varying with degree of respondent 
optimism are compared to series constructed for the RIED weighting scheme and not 
corrected for non response, and summarized in Table 5. 
 
Table 5. Anderson’s quantification model with HAC standard errors: response rates 

varying with degree of optimism 
 B KO1 KO2 KO3 KP1 KP2 KP3 

α 0.0014 0.0011 0.0009 0.0007 0.0016 0.0018 0.0021 

β -0.0016 -0.0018 -0.0020 -0.0023 -0.0013 -0.0011 -0.0009 

centered R2 0.1160 0.1175 0.1176 0.1167 0.1156 0.1146 0.1122 

AIC -85.7601 -85.7903 -85.7926 -85.7567 -85.7127 -85.6698 -85.5707 

RESET p-
value 

0.598 0.546 0.505 0.449 0.663 0.726 0.788 

Source: Authors’ calculations on the basis of the RIED and CSO data 
                                                      
27 Basic quantification models for survey data are described in Tomczyk (2004) and employed 

in Tomczyk, Kowalczyk (2010). 
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 Table 5 clearly shows that introduction of response rates varying with degree of 
respondent optimism does not influence estimates of quantification models. The only 
visible regularity is that as response rates among optimists increase, size of influence 
(as measured by absolute value of estimated coefficients) decreases for “improvement” 

coefficient α and increases for “decline” coefficient β; and vice versa: as response rates 

among pessimists increase, size of influence increases in case of coefficient α and 

decreases in case of coefficient β. This is not surprising: for example, as fraction of 

optimists increases, “decline” coefficient β may be expected to increase to match the 
observed negative change in production to smaller number of pessimists. 

On the one hand, differences between estimates of quantification models 
presented in Table 5 and between dynamics of series presented in Figures 3 and 
4 are too small to measure effects of degree of respondent optimism on 
expectations expressed by Polish industrial enterprises in business tendency 
surveys. On the other hand, however, stability of results across various non-
response patterns allows to rely on the RIED data as they do not exhibit 
sensitivity to one of the common problems associated with business tendency 
surveys, that is, non-response bias. 
 
5. Rationality of expectations: empirical results 

 Rationality of expectations is usually tested within the framework of J. F. Muth’s 
Rational Expectations Hypothesis (REH). In his seminal 1961 Econometrica paper, he 
defined expectations as rational if, being educated forecasts of future values of 
economic variables, they are equal to expected values of these variables as reflected in 
predictions formed on the basis of the relevant economic theory. As this general notion 
does not easily submit to empirical verification, several tests have been proposed for 
the purpose of examining specific properties of expectations and testing conditions 
under which they conform to the REH. 
 Applied literature focuses on two properties of Muth-rational expectations: 
unbiasedness and orthogonality. Expectations are unbiased if they are not 
systematically overestimated or underestimated with respect to forecasted variable. Let 

stt x +  stand for relative change in variable x between t and t + s, as noted in official 

statistics, and e
stt x +  – expected relative change in the same period. The standard 

unbiasedness test of expectations is defined by the hypothesis 

 H0: 00 =α ,  11 =α , (7) 

where α0 and α1 are parameters of the regression equation 
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 t
e

sttstt xx ξαα +⋅+= ++ 10 , (8) 

and error term tξ  is assumed to be a white noise process. 

 The second essential condition for expectations being Muth-rational, orthogonality, 
is fulfilled if expectations error is uncorrelated with information available at the 
moment that expectations were formed; that is, all relevant information has already 
been incorporated into the forecast. Test of orthogonality of expectations error in 
relation to information set Π is described by the hypothesis 

 H0: 0=iα ,    i = s, s + 1, ..., T, (9) 

where αi are parameters of the regression equation 

 ( ) t

T

sti
iti

e
sttstt zxx ξαα ++=− ∑

+=
−++ 0 , (10) 

itz − ∈ Π, and error term tξ  is a white noise process. Orthogonality tests are 

conditioned on the information set faced by economic agents (that is, variables itz − ). If 

expectation errors are not orthogonal to freely available and relevant information, then 
forecasting process may be interpreted as inefficient because expectations could be 

improved by incorporating information provided by variables itz − . 

 Standard approach to evaluating REH is based on testing observed expectations 

series for unbiasedness (7) and orthogonality (9). Expectations series e
stt x +  are usually 

obtained from consumer and business surveys because expectations, as such, are not 
directly observable. Even though empirical analyses of rationality of expectations have 
been a staple of economic literature for at least four decades, results have proved 
inconclusive and influenced by numerous factors, including length of time series 
considered, forecast horizon, level of data aggregation, quantification procedures, and 
econometric techniques employed in the process of hypothesis testing. In Poland, the 
question of rationality of economic agents also remains open. It seems that majority of 
empirical tests reject the REH but so far fail to provide conclusive results (see Osińska 
2000, Łyziak 2003, Tomczyk 2004, 2008). 
 As we noted in section 2, the data on expectations are usually collected by the 
means of qualitative surveys. Qualitative questionnaires offer the advantage of 
providing more reliable data by not requiring precise point forecasts and therefore 
putting less pressure on cognitive abilities of the respondents. On the other hand, raw 
qualitative data have to be processed before they can be employed in testing economic 
hypotheses on the aggregated level. To obtain aggregated time series on expectations, 
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qualitative answers to survey questions are converted by the means of so-called 
quantification methods. 
 Balance statistics described by formulas (1) and (2) offer the simplest method of 
quantification of business tendency survey data. More advanced techniques have been 
proposed in the literature and classified into probabilistic and regressive methods.28 In 
this section, on the basis of results obtained previously (see Tomczyk, Kowalczyk 
2010), we employ the Anderson regression model for all the expectations time series A 
– G. It is worth noting that quantification results proved to be robust with respect to 
weighting schemes and non-response issues; none of these factors are found to 
influence outcomes of quantification procedures. To prove this point, Table 6 provides 
averages and standard deviations of quantitative expectations series A – G. 
 
Table 6. Basic descriptive statistics for expectations data series 

 A B C D E F G 

average 0.0238 0.0241 0.0243 0.0223 0.0225 0.0225 0.0238 
standard 
deviation 

0.0168 0.0174 0.0232 0.0157 0.0158 0.0158 0.0171 

Source: Tomczyk, Kowalczyk (2010). 
 
 Similarity of results across time series may be interpreted as encouraging. 
Properties of analyzed expectations series appear to be insensitive to modifications of 
survey weighting schemes and sample structure, and therefore more reliable.  
 To verify whether results of rationality tests depend on non-response or weighting 
schemes, all seven series A – G are submitted to unbiasedness test described by 
hypothesis (7). In each case, dependent variable PP3t is defined as currently observed 
relative change in industrial production as compared to three months ago; independent 
variable Et represents expectations series calculated on the basis of expectations 
expressed three months earlier on the basis of Anderson’s method. Estimation results 
(see Tomczyk, Kowalczyk 2010) provide evidence that all expectations series are 
unbiased estimates of relative changes in production. Influence of weighting systems 
and non-response issues incorporated in series A – G on outcomes of unbiasedness 
tests is negligible. 
 In order to conduct the orthogonality test described by hypothesis (9), we propose 
an information set Π consisting of three variables: 
                                                      
28 For a concise review of basic quantification methods and their modifications see Pesaran 

(1989). 
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PP3 – relative change in industrial production as compared to three months ago, 
AS – current state balance statistic, 
PS – expectations balance statistic. 
 Variables are lagged two and three months to account, on the one hand, for delay in 
availability of the data, and on the other hand for relatively short attention span that 
may be expected from managers who are not professional forecasters. All three 
variables reflect aggregated data that are likely to be relevant to production 
expectations, and are available to industrial enterprises at no additional costs. Results 
of the orthogonality tests discussed in detail in Tomczyk, Kowalczyk (2010) confirm 
that none of the expectations error series are orthogonal to the variables included in the 
information set, that is, industrial enterprises do not efficiently use information 
included in freely available time series.  
 There are two general comments that can be made on the basis of this result. First, 
forecasts of Polish entrepreneurs could be improved by following data on relative 
change in industrial production as compared to three months ago (PP3t-3) and 
expectations balance statistic (PSt-2). Non-rationality of expectations is an often 
observed phenomenon, both in the international and Polish expectations series (see 
Pesaran, 1989; Tomczyk, 2008 b). Results presented in this study remain in line with 
those obtained in other analyses of business tendency survey data. Second, and more 
important for this paper, conclusions are independent from weighting systems and non-
response issues considered. This final result remains in agreement with comparisons of 
the series presented in section 3 and analysis of response rates varying with degree of 
respondent optimism described in section 4. We conclude that properties of 
expectations series derived on the basis of the RIED business tendency surveys data 
are not sensitive to weighting systems employed or non-response problems associated 
with the questionnaire data analysis. 
 
6. Concluding comments 

 In this paper, we attempt to evaluate the influence of various weighting schemes 
and non-response issues on properties of expectations series. Specifically, we test 
rationality of expectations pertaining to the level of industrial production with respect 
to weights employed in scaling survey data, and variable structure of the sample as 
well as other missing data issues. We also examine whether response rates varying 
with degree of respondent optimism influence values of balance statistics obtained on 
the basis of the RIED business tendency surveys. As it is not feasible to examine all the 
possible patterns of non-response simultaneously, we have selected the most intuitive 
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one, namely, that non-response depends on degree of respondent optimism but is 
constant in time.   
 We conclude that results of standard rationality tests remain the same in spite of 
consequences of non-response and various weighting schemes analyzed in our paper. 
Properties of expectations of Polish industrial enterprises are proved to be independent 
from modifications of survey weighting schemes, two different methods of 
constructing balance statistics (using and omitting population weights), and relative 
inclination of optimists and pessimists to respond when it is assumed constant in time. 
These results do not imply that expectations time series derived in this paper are 
identical; however, the differences are not large enough to influence results of 
rationality tests. We find that although exact values of balance statistics in some cases 
differ considerably, tendencies, which are of utmost importance in various economic 
studies, usually coincide. We also find that expectations concerning relative changes in 
industrial production are not rational: even though unbiased, they do not efficiently use 
freely available information. 
 The analysis of influence of non-response on properties of expectations expressed 
by Polish firms has been so far limited to Gourieroux – Pradel test based on 
contingency tables, and general business conditions (Kowalczyk, Tomczyk 2008). 
Apart from our previous papers (Tomczyk, Kowalczyk 2010; Kowalczyk, Witkowski 
2010), consequences of non-response on sample structure have not been analyzed, and 
neither has influence of weighting schemes on properties of expectations or the 
possibility that either optimists or pessimists are overrepresented in the sample because 
they tend to respond more often. We prove that for Polish industrial enterprises, results 
of rationality tests are not sensitive to any of these factors. Results of quantification 
procedures as well as unbiasedness and orthogonality tests remain surprisingly 
resistant to weighting and non-response issues considered in our paper. In our opinion, 
degree of data aggregation at least partly obscures variation that otherwise (that is, for 
less aggregated data) might be observed. In case of direct tests of rationality of 
expectations, this is not a disadvantage, as the question of rationality itself is usually 
applied to market aggregates rather than individuals. Other properties of survey 
expectations, however – for example, their forecasting qualities – might benefit from 
analysis of their sensitivity to non-response patterns and weighting schemes. 
 In this paper, only the size of industrial production is studied, albeit in a variety of 
contexts, including influence of degree of optimism or pessimism of respondents. 
However, results of current research (see Kowalczyk, Witkowski 2010) suggest that 
statistical properties of a range of time series, defined for all the questions included in 
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the survey, are consistent with the properties of balance statistics series published by 
RIED. 
 To summarize, we see stability of results across weighting and non-response issues 
considered in our paper as evidence of reliability of the data. The RIED business 
tendency surveys do not exhibit sensitivity to arbitrarily assumed weighting patterns or 
non-response bias resulting from different likelihoods of optimists and pessimists to 
take part in the survey when their non-response rates are assumed to be constant in 
time. 
 We would like to propose the following directions of further research: 

• Extending the analysis to other variables that are examined in the RIED business 
tendency surveys and have well-defined counterparts in official statistics 
(namely prices and employment). 

• Studying variability of sample structure across other factors than employment 
level, for example industrial sector or ownership structure. At present, empirical 
applications are limited because of problems of data availability. 

• Analysis of other consequences of non-response on properties of expectations 
series and further research into non-response patters of optimists and pessimists. 
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