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Topics

When making economical studies based on questimmanade by the companies, it is
essential to clarify how much we may trust the sacy and genuineness of data given by the
managers of the firms, how much accurate, reliablke valid results do these surveys give.
Thus, how far do these results correspond to th#itode of companies chosen? Three
guestions are to be examined. Firstly, #teuracyof data. Secondly, the extent of random
errors, i.e. thereliability of the survey. Thirdly, we have to investigate tansistently
existing distortions and their degree made durirginquiry, i.e. thevalidity of datd. More
precisely we are to investigate the following qioest:

a) How far do the data given in the questionnairetecefthe situation of the companies
appearing also in statistical registers? This @anuestioned because giving accurate data
on the situation of the firm increases time neettefill the questionnaire. Therefore, on
many occasions the managers give only approxinatee tiVhat are the limitations of the
acceptance of these imprecise figures? If the estidhdate given by the managers of the
company show great inaccuracy compared to othenwesesurable data, it suggests that it
is only a waste of time to inquire these features.

b) Are there any regular differences in the accurdcgaba among particular groups of the
companies? If there are, this could be a warnimghHe planning of the research. In the
case of some groups of companies and charactsriftis questionable whether there is
any use of making the survey.

c) The third question that is raised is whether thguiry distorts or not in respect to the
willingness of the companies to reply dependinghmir actual business situation. Thus,
does a firm in worse situation, having difficultiedisplay systematic and significantly
worse willingness to respond than does who havelkestablished situation with good
business prospects? In case we find indicatiorthisftype of distortion, than we are not
allowed to generalise our results directly, thesendt represent the situation of the
multitude of companies.

We think we have put up enough questions, in otdeaise doubts in our readers about the
accuracy and validity of all empirical economicakearch that is based on conclusions of
guestionnaires of companies. These incladéocresearches made with a particular research
goal, as well as the regularly made business fetemarveys based on the answers of the
companies. This problem can be raised as eithgrnntpossible to answer the questions — as
we do not have any information concerning thosesuoveyed, about the parameters to be
examined - or in case these controlling examinatwould theoretically be accomplished, the
researchers making thad hoc surveys or business surveys usually forget abbemt
However, it would be essential to examine the amyrthe reliability and the validity of all
results gained from empirical analysis relying umgpestionnaires filled out by economical
actors.

! About the reliability and validity see Carmines,&E — Zeller, R. ARealibility and Validity of Assessment
SAGE Publications. Inc. Beverly Hills. London Canes et al., 1979.



The survey

Rejecting the previous practice, in this study wk examine the accuracy and validity of an
ad hocsurvey of a company sent through the post, that had tdillee out individually.
Hereby, we follow a research strategy that wasessfal in a former empirical study, also
sent through the post
We aimed during the selection of the sample, tduge in the survey (PRICE98) a wide
range of companies from the competition sectorhwiite exception of micro- and small
businesses. The business behaviour and managemt#re [tter differ quite considerably
from the other parts of the enterprising sectore Tiicro- and small businesses are usually
built upon family or acquaintance connections, iisgllon local markets, supporting the
maintenance of the family as economical units. Asdsuch, they can hardly be separated
from the households, which gives the infrastrudtbeekground and capital resources of their
existence. Therefore, we have defined the stantipointhe selection so to include into the
multitude of the companies those who meet thefiolig requirements:

- active in the manufacturing industry, constroctor trade

- the value of total assets according to theiahed sheet made in 1996 exceeds 0 (this
was made to eliminate the non-existing companies)

- the number of employed was greater than 20 parsBecember 1997 or

- according to the company's balance sheet mad896, their net sales was greater
than 250 million forints.

By giving the joint requirement of the number of@ayed and the net sales (net turnover),
our aim was to prevent the exclusion of comparmies fthe examination that employ only a
few persons, but have significant turnover. Theseualikely to belong to the group of small

businesses mentioned above.

The addresses were given by the Hungarian CeSBtatistical Office (HCSO, in
Hungarian: Kdzponti Statisztikai Hivatal) accordibg the company's balance sheet data
made in 1996 (the most current information avadadil the beginning of our research in May
1998) and labour statistics of the HCSO. The inquias made by TARKI. 5026 companies
have met the requirements; these companies forheedhiosen population. We have selected
randomly a sample of 3030 companies, to whom wee leant the questionnaire of the
research at the last week of May. Out of more B@D0 companies, we have received 451
answers till the 18 of July 1998, which gives a 14.9 per cent of resjiog rate. This is not
considered bad in comparison to the posted surveyBere usually it is advised that the
guestionnaire consist of only a few questions eun case we have made a rather extensive
guestionnaire. We have to admit, that like in thetigh survey used as our model of
research we had to rely on the active participation of sfimners, as in the case of

2 The topic of survey was the price setting behavisfuHungarian firms. The first results of the seyy see :
Toth 1. J. — Vincze JMagyar vallalkozasok arképzési gyakorlafBrice setting behaviour of Hungarian firms),
Working Papers of National Bank of Hungary 1998&if7 Hungarian).

3 See Toth I. J.: Market links and groeth capabitifyenterprises in a transforming economy: the aafse
Hungary In: Csaba, L. (ed): The Hungarian SME Se@evelopment in Comparative Perspective, CIPE-
KOPINT-DATORG, Budapest, 1998. pp. 29-59.

* See : Hall, S. — Walsh, M — Yates, T.: How Do Uknipanies Set Prices? Workshop on Monetary Policy,
Price Stability and the Structure of Goods and kdWarkets, Perugia. 27-28- June 1997 (mimeo), and



approximately 160 questionnaires, the inquiry was made through the post, but the
guestioners personally delivered the questionrniaitke management of companies appearing
on the list, and waited for its completion.

In respect of the features of the surveys posted) ather cases, the bigger companies more
frequently completed and sent the questionnairek tlean the smaller ones. Therefore, the
sample of responders distort towards the bigger peomes: for example the ratio of
companies employing more than 250 people amongedsgonders is more than two fold
bigger than the ratio corresponding to their weighthe selected population of firms. The
proportional differences among the sectors canttiibwaed to the same effect. Thus, the
sample of responders did not reflect the ratiohaf $ectors and the company sizes of the
population of firms (see Table 1.). After re-weigligt the distribution of the sample of
responders according to their sectors and compiaeg,dt did not differ significantly from
the ratio of the 5026 companies chosen.

Table 1.
Distribution of the selected population of firm aihe surveyed sample (PRICE98) by sector
and employment

(%)
Selectad Surveyed
population of sample
firm
(N=5026) (N=451)

Sectors (sector codes)
Food products, beverages and tobacco productsg)15,1 8.7 9.5
Textiles, clothing, leather and fur products(17-19) 9.0 8.2
Timber, paper and printing industry, publishing-{2%) 5.6 6.2
Chemical industry (23-25) 4.1 4.4
Non-metallic mineral products (26) 2.0 1.8
Metallurgy and metal treatment (27,28) 6.8 8.2
Manufacture of machinery (29-35) 11.4 15.1
Other manufacturing industries, recycling (36,37) 2.4 3.3
Construction (45) 15.3 11.5
Trade (51,52) 34.7 31.8
Total 100.0 100.0
Categories according to number of employees (head)
At least 20 18.9 155
21-50 43.0 33.0
51 -250 30.0 35.3
Above 250 8.1 16.2
Total 100.0 100.0

According to our sample selection strategy, we halkesen bigger companies for our
examinations. Thus, these play a non-negligible rat only in a regional, but also in the
whole domestic market. As a great proportion oftifgecompanies of the processing industry
conveying to domestic markets export abroad alke, rble of the companies inquired
additionally to the domestic sales, is substamtiaégard of the export sales.

Small, I. — Yates, T. A Shred of Survey Evidencevdhy (or at least where) Prices are Sticky. Worlsba
Monetary Policy, Price Stability and the StructwfeGoods and Labor Markets, Perugia. 27-28- Jur#/ 19
(mimeo).



The selected 5026 companies give a negligible ptimooof the corporations participating in

the Hungarian enterprising sector. (According talgsis of the KSH, 114 thousand legal
entity joint investments operated in 1996. Thesduiohe almost all the companies comprised
in the selected population of firms; i.e. they gid per cent of the population of the firms
with legal entity.) Nonetheless, if we consider tember of employed, the volume of

domestic and exporting sales this group plays ddorental role in the Hungarian economy
(see 2. Table).

Table 2.

The weight of selected population in the Hungagaonomy in 1996

Hungarian Selected Share

economy | population of| (2)/(1)

firms
1) 2 3)

Number of employee (thousand hedad) 1702 453 26,6
Domestic net sales (billion HUF) 6150 2805 45,6
Export sales (billion HUF) 1537 606 39,4

* Only manufacturing, construction and trade

At this point the question can be imposed: to wdaat we compare the data of the survey of
the companies, in order to consider it accurate@ndby, it is not worthy to compare the data

obtained to “reality”. For the real situation otigh be surveyed in this case, similarly as we
ask the opinion of the company managers about gleparameters of their firms. In order to

study the real situation we must define it firshdAthis can not be done unambiguously.

We may solve this known theoretical analysis poblby establishing a reasonable
abstract definition concerning the measurable ¢olbgebe examined in advance and search for
its indicators, or by making studies correspondhmgdefinition independent from each other.
In our case, we can compare the results of ourtigmesire study to the data otherwise
published by the companies themselves. Thesealetat the companies are displayed in
statistical registers and in balances sheets afahgany.

We will examine two questions. On one handdhbeuracyof the data obtained from
the answers given in the questionnaire about aiggigcdefined characteristidhe net
turnoverand on the other hand the reliability of the exaation in the light of the distortion
of the willingness to respond. When analysing #id&bility of the companies situation two
variables, thegrowth rate of the net turnovemdthe operational return proportional to the
number of employelave provided the basis of our judgement. Ouhe$¢ two features the
first always explicitly characterises the dynamieghereas the latter demonstrates the
profitability. Furthermore, we use additional cahtvariables in our analyses (see Table 3.).



Table 3.
The number of companies in the accuracy and vglidits

Selected population Surveyed firms

Number of firms in the original analysis 3030 451
Number of firms in the accuracy test in case oftagtover 300 300
Number of firms in the validity test in case of

— growth rate of net turnover 1620 296

— growth rate of employment 1584 289

— operational profittemployment in 1995 2418 368
— operational profittemployment in 1996 1728 313
— growth rate of operational profit 1630 301

During our examination we have combined severalava data resources (see Table

4.).
Table 4.
The contents of data sources used
Original data sets Result (matched) data set
Name| HSCO - PRICE98 Balance sheeBalance sheet PRICE-BALANCE
of data| Addresses data set in data set in SHEET
set 1995 1996
content|Name, Responses of |Statistical cod(Statistical cod(Statistical code and sector of firm,
sector, and |firm of survey |of firm, of firm, From the survey:
statistical |questionnaire, |Sector Sector Net turnover and
code of firm|Generated cod®&et turnover, |Net turnover, |Employment of firm in 1996,
generated |of firm Employment, |[Employment, |From balance sheet data set: net
code of firm Operational |Operational |turnover,
profit profit employment,
operational profit of firm
in 1995-96

We had to face the problem that due to missing,dadt all the indicators needed for
our examination were provided. Not all questionedwered and not all indicators were
available in the case of every company of seleptguilation.

Among the selected population of the firms, as tinaeed at the description of the
survey, originally 5026 companies participated. Gfuthe 3030 firms selected randomly, 451
companies have returned our questionnaire. Howetles, tests required can not be
accomplished, because there are significant dassimg as shown in Table 3. among the
third, and the half of the responders receptively.



Results

Relative error

For defining the accuracy, as mentioned previqust/have observed the differences
between the answers of the questionnaire and thad®sheet, in the case of the net turnover
in 1996. We have developed a variable that comptiresdegree of variance of the two
indicators to their mean. This way we can estinthte amount of variance the indicators

value add up to.
We defined the size of error (variance), that wieretative error (RE) by the followings:

(6 -k )

RE =
AT

Wheret; is the data from the company balance shges the data derived from the
guestionnaire for all cases fromi=1...n.

As zero and negative values are not permitted, t; >0 and thus & RE< 2 to alli.

Between the two indicator value a smaRRd represents a smaller, while a larger value means
a larger error. If the value &E is zero then the value of the two indicators demntical. Let
us have a look at the valuesRiEin regard of the net turnover (see Table 5.).

Table 5.
Main statistics of the difference of responsefietialance sheet (1996) and the survey
(PRICE98) and the relative error

Difference in term of net turnover
Cégcsoport
Average ?tandgrd Median
eviation

Total sample in the test (N=300) -352.92 3757.60 2.00
21-50 head (N=118) -19.45 147.28 86.00
51-300 head (N=128) - 55.80 701.6¢4 212.00
Above 300 head (N=54) -1785.91 8710.62 -48.00

Relative errorRE)

Total sample in the test 0.130 | 0.332| 0.008

We can see from Table 5., that the mearR&f has a quite significant standard
deviation. Thus, in most cases there are no ess$eliffierences among the two observations,
but certain excessive error cases increase the.ravever, the mean value BE is still
just so big, that the difference of the two indasatgives only 13 per cent of the observed

indicators.

If we consider the distribution of the observedesaaccording to thBRE, we can see
that at more than 60 per cent of the companie®tigg is 1 per cent of the mean observed



indicators. And among 80 per cent of the firmsntyoreaches 12 per cent. The 1. Figure
shows the distribution of the responding compahiethe percentile value of RE.

1. Figure
Distribution of surveyed firms by the percentiléueaof RE
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Do the estimation distort systematically?

Let us investigate, whether the degree of diverggiit term of RE) conceals any
systematic distortion. We have studied the degfedivergence (size of RE), as well as the
correlation between the net turnover and the nurabemployed given in the questionnaires.
The two latter are also characteristic indicatofsthee size of the company. (All three
constituents — presuming a lognormal distributiowere calculated as the logarithm of the
original value.) The results indicate that the @egof the relative error increases in parallel
with the reduction of the company size, i.e. thalen companies usually gave less accurate
answers than the larger ones (see Table 6.).



Table. 6
Correlation coefficients between the relative eramd the indicators of firm size*

Log of RE Log of Log of net turnover
employment
Log of RE 1,0000 -0.2774 -0.2245
(293) (300)
Log of employment 1,0000 0.5257
(404)
Log of net turnover 1,0000

*. All coefficients are significant at 0.05 level
Note: case number are in the brackets

Naturally, this will raise the question: does tkeéative error, besides being relatively greater
among the smaller companies, conceal a systemgtioae way distortion? We might
presume that the smaller companies — due to baiajvied in a greater extent in thelden
economy- “return” smaller net turnover in the balance shebem admit during the survey.
In order to elucidate this question we have defiaedriable (X), which shows the tendency
and size of the divergence of the two observatidnsaddition, we have taken the divergence
between the data of the net turnover given accgrdinthe balance sheets (B), and the
guestionnaire (Q), so that X = B - Q. Furthermave, have determined an ordinal variable
(EQ), which can take three values:

- -1, if X is smaller than zero (the sum indicatedha balance sheets is smaller than the
ones given in the questionnaire) and the divergéncgeater than 5 per cent of the
value given in the balance sheets;

- 1, if X is greater than zero (the sum indicatedhi& balances is greater than the ones
given in the questionnaire), and the divergenagresiter than 5 per cent of the value
given in the balances;

- otherwise 0.

Thus this means that if the responder has giveméhéurnover with a difference greater than
+ 5% in the questionnaires compared to the onecaed in the balances, than we have
interpreted this as significant divergence. We éxaj we have defined the value that we
consider accurate as strictly as required. Accaoglinthe distribution of the companies in

relation to their tendency of divergence was thiedang:

given in the balances sheet < indicated in thettpresire 17.3%
given in the balances sheeindicated in the questionnaire 69.3%
given in the balances sheet > indicated in thettpresire 13.3%

Thus the distribution of the variable indicategtthpproximately 70 per cent of the inquired
has given its net turnover with a difference onfly5% in the questionnaire, compared to the
data announced in the balance.
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Afterwards, we have investigated how does the maath the deviation of the
companies net turnover and number of employed aargng the groups of firms, in respect
of the EQ. We have presumed as a null hypothelsat, within the particular groups of
companies neither the net revenue, nor the meathefnumber of employed differ
considerably from each other, i.e. the manageithefsmaller companies during the survey
“mistake” in the same way, as do the ones of lacgenpanies. To confirm the hypothesis we
have done analyses of variance (here, as previousty have presumed the lognormal
distribution of the number of employed and net med the results of which is shown in
Table 7.

Table 7.
Mean values of logarithm of employment and netssayegroups of firms in respect of EQ

Logarithm of | Logarithm of
Categories of EQ net turnover | employment
In the given company group

Given in the balance sheet < indicated in the tipmsaire 13.03 4.47
Given in the balance sheetindicated in the questionnaire 13.04 4.52
Given in the balance sheet > indicated in the tipmsaire 12.31 3.90
F value 4.381 4.936
Sign. of F 0.013 0.008

N 300 293

The results do not support our original hypothesi®ut the inverse correlation
between the tendency of distortion and the sizethef company. That is, the smaller
companies do not give systematically larger valdesng the investigation than they have
stated in their balances. However, in light of msults, we have to reject our null hypothesis.
The tendency of distortion and the size of the camypare not independent from each other.
Namely, it can be noticed among the groups obtasmmbrding to theEQ, that the data
significantly differ depending upon the number ohptoyed and the net turnover (the F
statistics significant values indicate this), just the contrary as we have expected. The
companies pronouncing a larger value during theesuthan given in the balance sheets,
were plausibly from the group of smaller companiégir mean net turnover and number of
employed were significantly smaller than the ott@npanies’.

Are the results valid?

Another way of verification is the investigatiohtbe validity of the survey. Since in
the original research we wanted to analyse theabtbe profitability and growth capability
of the companies in the determination of their gsicit is helpful to clarify that the groups
inquired represent the selected population of fifrance, the willingness to reply does it not
depend on the profitability or the growth capapildf the companies? We have therefore
studied the growth rate of the net turnover andhef number employed in 1996. Also we
have inspected the operating results proportiantié¢ net turnover and its changes according
to the balance sheets among the companies answarthglso among those not answering
our questionnaire. We have introduced a variableA(BPLE) to indicate the responding
willingness to our survey. This variable is 0 ietbompany had not responded, and 1 if it had
filled out the questionnaire.
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The explanatory variables were the following:

PQ96M: operating profit / net turnover in 1996,

PQ95M: operating profit / net turnover in 1995,

DP65M: the operating profit/ net turnover change$996 (PQ96M/PQ96M),
LNDL65M- the logarithm of annual change of employthénumber of employed in
1996/ number of employed in 1995),

LNDQG65M- the logarithm of the net turnover changelB96 (net turnover in 1996/
net turnover in 1995).

According to our initial hypothesis, the two groupk firms significantly differ by their
profitability and growing capability. Thus, the wstion of the firms answering and their
profitability is better compared to those not ansmg Therefore, we gain a distorted picture
if we base on the survey our estimation of the diffect on price setting depending on their
growth capability and profitability.

We have used two more variables during the analygigch characterised the firm’s size and
sectors, as we tried to exclude the effect of thewaring willingness from the effects
depending on the firm’s size and sector. This wesessary, as the original sample was not
proportional concerning the firm’s size and indysfroup, therefore it is likely, that the
reason for refusing to answer was also due tofteetef the firm’s size and industry besides
the firm’s situation (which we want to test).

We have studied in all cases of explaining varisbile view of the firm’s size and industry,
whether they ameliorate considerably the likelih@bdnswering. In light of the results (see
Table 9) we have to reject the hypothesis thatfittmes in better position hold a greater
willingness to answer.

Only in the dynamics of the net turnover of 1996NDQ65M can we observe weak
correlation, and even this is just on a 10 per t&rdl significant. Nor is the tendency of the
connection is what we have expected previouslytt@ncontrary, we can postulate a lower
rate of turnover increase among the responders986 than among the non-responders.
Hence, despite our former expectations the sitnatdod growth capability of the non-
responders seems to be more favourable comparduketoesponder’s. This can easily be
explained: as the original goal of the investigatwas to study the characteristics and
constituents of the domestic price setting, they @xporting or principally exporting firms
answered in a smaller ratio during the survey tha&nother firms. In Hungary the principally
exporting firms could increase its net turnoversidarably in 1996 - like in 1997 and 1998 -
than those not or to a lesser extent expottifipe domestic price setting of the primarily
export producers is either not sensible or belotogshe less important decisions of the
managers. This may be the explanation of the smallkngness to answer of the companies
producing for export. However, the smaller weighthe firms principally exporting and the
absence of the only exporting firms did not contadith our original research assumptions
as during the study of the price forming behaviverwished to reveal the viewpoints of the
price formation of the products sold in the doneestarket.

® See: Téth |. JOutstanding expectations, more balanced growth.bilsiness situation and perspectives of
the Hungarian Largest Exporting Manufacturing FirnBusiness Cycles Research Papers 2000/1, TARKI,
2000.
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Tabl

e 8.

Relationships between the willingness of answeaaimdjthe growth capability and
profitability of firms (logistic regression models)

Dependent variable = SSAMPLE
Model 1| Model 2| Model 3| Model 4| Model 5
Sectors
Food products, beverages and tobacco products | 4.12 0.04 0.04 0.04 0.04
Textiles, clothing, leather and fur products 0.93 1.67 1.62 1.64 1.55
Timber, paper and printing industry, publishing 0.89 1.52 1.49 151 1.50
Chemical industry 0.77 1.26 131 1.34 1.30
Non-metallic mineral products 0.62 1.09 111 111 111
Metallurgy and metal treatment 1.15 1.73 1.76 1.78 1.84
Manufacture of machinery 0.97 1.70 1.66 1.73 1.66
Other manufacturing industries, recycling 151 2.35 2.50 2.47 2.52
Construction 0.75 1.32 1.27 1.30 1.26
Trade (reference)
Employment (head)
-20 0.61 - - - -
21-50 1.88" | 1.60° 158" | 1617 | 1.56
51-250 093 | 074 | 0,77 | 077 0.77
Above 250 (reference)
PQ95M 1.00 - - - -
PQ96M - 1.00 - - -
DP65M - - 1.00 - -
LNDQ65M - - - 0.79 -
LNDL65M - - - - 0.93
N 2468 1763 1664 1653 1413
-2 log-likelihood 1195.36 1620.63| 1542.11| 1530.80| 1493.04
Model KHI? 97.36 | 46.52| 40.20| 44.04  37.31
Note: the value of exp(b) are in the cells
+ p<0,1
* p<0,01
** p<0,001
Table 9.

Distribution of firms by the willingness to ansveerd the share of export sales in total net

turnover, %

Willingness to answer
Did not answer Did answer Total
(N)
The share of export
Share of export is lower than 90% 81.3 18.7 100,0
turnover in the total (1612)
Net turnover The share of export
is at least 90% 88.7 11.3 100,0
(151)
Total 81.9 18.1 100,0
(1763)
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Non of the five explaining variables studied (sebl€ 8.) had influenced the willingness to
answer. Though the rate of the net turnover groméls somewhat higher among the non-
answerers than the ones answering, this was aahatursequence of the selection of research
goal — the analyses of the domestic price settielgabiour. Accordingly, the sample of
responders reflects appropriately the growth cdpakand business situation of the not
exclusively exporting firms of the selected popiglatof firms.

Conclusions

We have aimed in our study to answer to the questeav much we can trust the accuracy
and validity of the surveys made by postal sentsali-filled questionnaires. Furthermore,
how far can we build on these managers estimatiegarding their firms data) obtained
from these studies during business tendency sumegther economical researches.

The results show that the managers’ estimationsiatodiffer substantially from the ones
given in the firm’s balance sheets, and only atir@omproportion of the firms can we observe
greater inaccuracy. Moreover, it can be observatttte rate of inaccuracy changes adversely
to the size of the firm: it is relatively more caheyable among the smaller than the larger
firms. Consequently, the researches that are basgdsively on data gained from self-filled
guestionnaire inquiries of small business manageay contain greater uncertainty and
distortion, than those made among middle and langes. We could also perceive that we do
not have to deal with systematic distortion durihg voluntary answering that would derive
from a greater willingness to respond among theigrof managers of the firms in better
situation, with better business results than amthrage with worse results. The results
obtained support the presumption that during th&nass surveys no distorted result comes
from the voluntary answering. According to our prsknowledge, we do not have any
reason to doubt the accuracy and validity of thseselies. However, obscure questions
remained. We mention three as an example: 1) weotl&know which factors influence the
accuracy and validity of the leaders answers dsala the characteristics studied; 2) we do
not know thereliability of the business surveys; 3. nor have we any irdtion whether the
willingness to answer correlate with the short-tgmospects and expectations of the firms.



