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Abstract

Use of appropriate data vintages and taking dataioms into account have
only recently became a staple of applied economatralysis. In this paper,
the topic of data vintage in regression quantifozat procedures is

readdressed for survey data on general econonuiatisih. From empirical

analysis it follows that quantification of survegntd on general economic
situation on the basis of industrial production @rnddoes not present
a significant improvement over the use of respdmslance. Additionally,

results obtained for real-time and end-of-sampta dee very similar and do
not suggest superiority of any of these two datatages as far as
quantification of survey data on general economti@aton is concerned.
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1. Introduction

Every researcher attempting to perform an aggregjadéysis of qualitative
survey data faces the problem of quantificationudlitative responses into
time series data. In this paper, quantificationbakiness survey data on
general economic situation is accompanied by etialyavhether data
vintage influences results of quantification praoed used to convert
categorical gquestionnaire data into qualitativeetiseries. Data revisions
introduce an additional degree of uncertainty t@levation of business
tendency survey data, and hence seem to offert@resting topic of analysis
for the 2015 CIRET seminar with a special focussmonomic Cycles and
Uncertainty.

Questionnaires on general economic situation, areige business
conditions, are a great challenge with respectsmtfication of survey data.
In both widely used approaches to quantifying syndata, that is,
probabilistic and regression methods, it is necgskadefine arobjective
economic variable to scakubjectivesurvey data. While (more or less)
neutral equivalents for series such as productimh @mployment levels,
prices, or volume of exports are available in adficstatistics, there is no
objective or unique measure of general economic conditions. Business
tendency indicators available in statistical pudtilens (for example, in
Statistical Bulletins published by the Polish Cah8tatistical Office — CSO)
are themselves based on survey data and therefmppropriate as a source
of scaling factors for other surveys.

Two approaches to this problem have been proposkigiature. One
of them offers GDP as a proxy for general busimesslitions and therefore
a suitable objective equivalent of survey data on business situation.
Unfortunately, GDP data are not available with rhgntfrequency; this
drawback limits their usefulness for the purposmotieling and quantifying
monthly business survey data. Also, GDP values ymtioh in terms of
purchasers’ and other final demand sectors’ priged,therefore may not be
an optimal measure of business conditions obsem@a@nufacturing sectors.

The other approach recommends the use of indugtraluction as
a proxy for general economic situation. This liferauiry enjoys a long
history: in itsStatistical Releases and Historical Dagaction, the Federal
Reserve Board points to the industrial productiodek as a measure of
current business conditions dating back to the doug of the Fed system.
Since then, indicators of industrial productionveeras proxies for business
conditions in numerous applied economics paperns gfo example, from
securities markets, see Chetral,, 2007). In this paper, | continue this line of
research on measures of general economic situatimhemploy the volume
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index of industrial production sold to scale busesurvey data on general
economic situation.

The analysis of impact of data vintage on quardifan procedures
constitutes the second dimension of this paper.iodar definitions of
real-time (RTV) and end-of-sample (EoS) data, alenth discussion of
advantages of including data revision in quantifa@amodels and review of
literature, have been presented in my previousigatibns (see Tomczyk
2013, 2014). In this paper, the topic of data \getan quantification
procedures is readdressed for survey data on destenr@omic situation.

2. Description of data

Reported and expected changes in general econdnmtien (abbreviated
from “General situation of the economy regardldssitoation in your sector
and enterprise”; see Appendix, question number r8) taken from the
monthly business tendency survey administered &Risearch Institute for
Economic Development (RIED) at the Warsaw Schodt@inomics. Each
survey question requires respondents to evaluate dgrent situation (as
compared to the last month) and expectations ferndxt 3-4 months by
assigning them to one of three categories: incfeagsvement, no change,
or decrease/decline. Previous studies based on Rlibbey data (see
Tomczyk, 2008) demonstrate that expectations sdeéred for three- and
four-month forecast horizons do not differ sigrafntly, and the former is
used in this paper.

Aggregated survey results are regularly publishetl @mmented on
in RIED bulletins: each month, a number of respoitslés given, along with
a percentage of respondents who observed increasbange/decline and
who expect increase/no change/decline in a givea af economic activity,
along with a response balance (also called balatatéstic) calculated as
a difference between the percentage of ‘optimiglsise who judge current
situation favorably or predict improvement) and sgienists’ (those who
evaluate present situation unfavorably or prededide).

Let us define the following:

A' — percentage of respondents who report improvenientgeneral
economic situation betweé¢mndt — 1,

A’ — percentage of respondents who report no changerieral economic
situation betweehandt — 1,

A’ — percentage of respondents who report a dedlirgeneral economic
situation betweenandt — 1,
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P' — percentage of respondents who expect improvenmengeneral
economic situation betwe¢mndt + 3,

P? — percentage of respondents who expect no changenieral economic
situation betweehandt + 3,

P*® — percentage of respondents who expect a decligereral economic

situation betweenandt + 3.
The response balances calculated for the obsehatyes:

BA=A-A, (1)
and for the expectations:
BR =R -R%, 2)

offer the simplest method of quantification — tigtconverting qualitative
business survey data into quantitative time serMesre sophisticated
procedures can be grouped into probabilistic aguessive quantification
methods. Inthis paper, | focus on the regressiogthad which is
recommended for quantifying variables over whichivey respondents
exercise at least limited control (see Nardo, 2@0®) which previously had
been successfully used to quantify RIED survey (&#a Tomczyk, 2008).

Quantification models are not designed to reflecaasal relationship,
however, both probabilistic and regression quasdifon procedures require
an objective variable to be defined to provide a scaling fadir the
subjective assessments offered by survey respondents. Thenteand
frequency of revisions in the volume index of proion sold
in manufacturing, published by CSO, have been de=tin Tomczyk (2013,
2014). To summarize, the only regular data revisiarthe past two decades
were due to changes of the base period in 2004 266 2013. Apart from
these systematic revisions, the index is (occaligmavised one month after
the initial release, and there are no further ugslain illustrative example of
the structure of data revisions in the volume indegroduction for the last
six months is shown in Table 1. Each column reprssentage of data and
contains data that would have been available atemgnoment. The last cell
in each column (shaded grey) is the initial relezseevalue corresponding to
a given date. The history of data revisions aregesmted by rows; data
revisions are marked in bold.

Revisions seem regular but small, however, the htmmonth
changes in expectations concerning general ecorgtuation and expressed
in business tendency surveys also tend to be miltuseplausible, therefore,
that quantification procedures exhibit dependentgwen minor updates in
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the input data — an effect that has been confirmasalyses of RIED survey
responses concerning changes in production (seeZykn2014).

Table 1. Revisions of the volume index of industpeoduction sold (in
manufacturing) for November 2014 — April 2015.

November December January Februar March April
2014 2014 2015 y 2015 2015 2015
November 2014  119.6 119.6 119.6 119.6 119.6 119.6
December 2014 113.3 113.3 113.3 113.3 113.3
January 2015 112.3 112.2 112.2 112.2
February 2015 114.5 114.7 114.7
March 2015 131.1 131.2
April 2015 120.9

Source: CSO Bulletins.

In Section 3, the results of quantification proaeguare reported for
quantification models with explanatory variablegivld from the RIED
business survey, and dependent variables definetiaagyes in the volume
index of production sold, for two data vintages:

* RTV (real time data): initial release availableaigiven month,

» EO0S (end-of-sample): final data which became abkilane month

after the initial announcement.

The sample covers the period of January 2005 tal 015 (124
observations). Basic statistics for both data gesaare summarized in
Table 2.

Table 2. Summary statistics of revisions in theunod index
of industrial production sold.

Initial release Final release
(RTV) (EoS)
mean 97.46 97.47
standard deviation 16.13 16.12
minimum 61.20 61.40
maximum 131.10 131.20

Source: own calculations on the basis of CentraiSical Office data.

Summary characteristics of data vintages exhiloselsimilarity and
suggest that the use of either RTV or EoS datagaaNide identical empirical
results. Situation changes, however, when we cendgidrection of data
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revisions. In Table 3, the structure of revisionsthe volume index of
industrial production sold is presented.

Table 3. Direction of revisions in the volume indefixindustrial

production.
Direction of revision Percentage in sample
Initial value larger than final value 26%
Initial value smaller than final value 41%
No revision 33%

Source: own calculations on the basis of CentraiSical Office data.

From Table 3 it follows that upward revisions (tigtcorrections from
a smaller initial value to a higher final numberk asignificantly more
frequent than downward revisions and also moreugatjthan no revisions
at all. These results suggest that revision protes®ot unbiased; formal
analysis of unbiasedness would be necessary, hoyteenfirm this initial
conclusion.

To conclude description of data, it is worth notthgt CSO publishes
business tendency indicators (BTIs) in three tirages: indicator of the
general business tendency climate, BTl diagnosi Bl forecast, all
presented in seasonally adjusted and unadjustediomsr and across
subsectors. Unfortunately, the full set of datdhmse indicators is available
only from February 2009. As far as data revisiaescancerned, a few minor
corrections have been introduced between 2005 @bd ix the indicator of
the general business tendency climate; two remgibumsiness conditions
series, BTI diagnosis and BTI forecast, have nehlrevised in the past two
decades.

3. Results of quantification procedure

For the purpose of quantifying RIED data on genecahomic situation, two
versions of the regression method are used. IAtiterson model (1952),
the following equation is estimated:

Ky =0 DA+ BIN +v,, 3)

where, x,,, describes relative changes in value of variablen this case, the

volume index of industrial production publisheddB0O Statistical Bulletins
— betweent andt — 1. Assuming that the same relationship holds for
expectations reported in surveys, and that the ggrm in equation (3) meets
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standard OLS assumptions, parametexsdf are estimated, and quantitative
measure of expectations is constructed on the bagig following equation:

X, =a R +BIR, (4)

wherea and ,5’ are OLS-estimators of (3) and reflect an averdgage in
variable ,x,, for respondents expecting, respectively, an irsgear

a decrease of the dependent variable. The HAC atdretrors are usually
used to account for possible serial correlatiorthef error term in (3) due
to inertia often observed in expectations seried, feeteroskedasticity likely
to result from learning patterns imbedded in exg@mbhs formation
processes.

A modification of the Anderson model was proposgdbomas (1995)
to allow for aspecial case in which normal or tgbi situation that
respondents compare their current situation tauges a growth rate:

Ky Ty OV +4,, (5)

where 0 < 0. The Thomas quantitative measure of expecisii® given by
the formula:

Ky =y+OR, (6)

where j and J are estimates obtained on the basis of equatipnT{ge

Thomas model, often used for quantifying data amabées like production
or prices, offers an additional advantage of lingtithe degree of
multicollinearity between percentages of ‘optimgstiand ‘pessimistic’
respondents which typically occurs in the Andersadel.

The quantification models described above are comiynased in
converting survey data into time series needeéuftiner analysis. However,
vintage of data on the basis of which the modets estimated is rarely
addressed. In the case of real time data (RTV)dépendent variable in the
regression quantification models (that is, chanigegolume of industrial
production) is defined on the basis of the volumdek of industrial

production sold available in real timg"™ :

RTV
RTV _ I Pt

t RTV
RS

-1, t=1,..,124. ©)
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Variable (R?™ [100) is interpreted as a percentage change in volume

of industrial production as compared to the lashtho
For final end-of-sample (EoS) data, the dependemtiable in
regression quantification models is defined on thesis of the final

announcement of the volume index of industrial piaithn sold,IP,5®:

EOCS _ lPtEOS =
RIS = s ~L 151,124, (8)
t-1

Nonetheless, equations (7) and (8) do not necéssetliect economic
processes that business tendency survey resporail@rits assess or forecast.
Another plausible possibility may be offered: thraspondents evaluate
current changes in production against recent udefay, observed during the
last quarter — averages. Let us define:

PRTV—AV - 't IP RV _ 1’

- z IP RTV (9)
s—l
for real-time data and:

PEOS—AV — |P Fos 1 '

72 IPEOS

s—l

(10)

for end-of-sample data. VariableRT' ¥ [100) and (P> [100) reflect

percentage changes in volume of industrial prodactis compared to the
average calculated on the basis of last three mpritr real-time and
end-of-sample data, respectively.

In line with the discussion presented above, thdefson and Thomas
guantification models have been estimated for BOINV and EoS data and
for both definitions of the dependent variableatisk to the last month, and
relative to the average of the last quarter. Twoegal conclusions emerge
from the initial estimates of equations (3) and B)st, none of the Anderson
guantification models exhibit an appropriate sifithe estimated coefficient
for explanatory variablg®. In the models for RTV and EoS data, and for

dependent variables defined with respect to the dasnth’s or average
values, estimated coefficients @f are positive instead of negative. On this
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basis, the Anderson model must be rejected aslagochef quantifying RIED
survey data on general economic situation. Secivedonly models which
remain in accordance with the quantification asdionp are the Thomas
models estimated for a dependent variable definddrespect to the average
of the last quarter. For both RTV and EoS datameséd coefficients ob
are negative, as initially expected. Table 4 presstre results of the Thomas

quantification model estimated with dependent \deiaP""™"*" (real-time
data) and R*>*" (end-of-sample data).

Table 4. The Thomas model (3) with HAC standardrerr

dependent variable pRIV-AY ptEOS—AV
y 2.1785 2.1730
) -0.0328 -0.0326

Source: own calculations.

Results presented in Table 4 have the followingrpretation: in
enterprises that within the last month noted detation in general economic
situation, an average decline was equal to a littiere than 3%. This
conclusion holds for both data vintages: therenar@erceptible differences
between results obtained on the basis of RTV an8 Hata. Sizes of
coefficient estimates are comparable with thoseainbd in other
quantification models published in literature; heoee they are not
statistically different from zero.

The final question remains: do expectations timmeseconstructed on
the basis of the estimates shown in Table 4 preseihprovement over the
easily available response balance, expressed laieq2)? It does not seem
so. The correlation coefficient of the Thomas expigans series with simple
balance statistics is equal to 0.7235 — a highetation in the world of
quantified survey data. What is more, additionabiagptions are required for
the use of quantification methods and accuratepre&ation of their results.
For example, from the pairs of equations descriktimg Anderson and
Thomas quantification procedures, (3)-(4) and @)réspectively, it is clear
that expectations for the next three months areutated on the basis of
estimates obtained on the basis of one-month obdechanges. This
simplification constitutes a significant weaknegshe regression method,
shared by all commonly used quantification proceduAlso, there exists no
empirical confirmation for the assumption that datienship between
objectivetime series andubjectiveassessments can be described by the same
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equation as a relationship between survey expentiand the quantified
measure of expectations. To summarize, the expatsaseries obtained on
the basis of the Thomas quantification model do clearly overpower
balance statistics as a measure of general econsitngtion reported by
respondents of the RIED business tendency survey.

4, Conclusions and directions for future research

This paper compares results of regression quaatidic procedures of
general economic situation survey data for two dattages: real-time and
end-of-sample, and for two definitions of a dependeariable in
quantification models: relative to the last morathd relative to the average
of the last quarter. The conclusions may be sunmedrias follows:
quantification of responses to question 8 in th&MmRIbusiness tendency
survey with CSO data on industrial production deespresent a significant
improvement over the use of response balancesraasfaonstruction of
expectations series is concerned. For most of trentdication models
considered, survey data on general business situdt not fulfill the basic
assumptions as to the signs of estimated coeftei€nly the Thomas model
constructed with the dependent variable definedh witspect to the last
guarter’s average exhibits a correct sign of thienesed coefficient. Still, the
correlation coefficient of the expectations senbtained on this basis with
simple response balance is relatively high (0.72B6l)therefore suggests that
the use of balance statistics may be of similaeagsh value — and, as an
additional advantage, unburdened by supplementsynaptions. Also, the
results obtained for RTV and EoS data are verylamaind do not suggest
superiority of any of these two data vintages assaquantification of survey
data on general economic situation is concerned.

There are several directions of future researchthwpursuing. First,
economic categories other than industrial prodaatioGDP — for example,
changes in levels of orders or financial standihgnanufacturing companies
— may be considered as possible dependent variablegiantifications
models. Second, since upward revisions in the proaluindex are observed
more often than downward revisions, and also moeguently than no
revisions at all, tests of unbiasedness of CSO dewésions offer an
interesting line of research. Third, based on tsspublished in Arnold
(2013) it seems worthwhile to test whether diffeesin empirical results
with respect to data vintage, not discernible ia ffaper, depend on the phase
of the business cycle in Poland.
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Appendix. Monthly RIED questionnaire in industry

Observed within
the last month

Expected for the next
3-4 months

01 Level of production up
(value or physical  unchanged

will increase
will remain unchanged

units) down will decrease

02 Level of orders up will increase
normal will remain normal

down will decrease

03 Level of export up will increase
orders normal will remain normal

down will decrease

not applicable

not applicable

04 Stocks of finished  up

will increase

goods unchanged will remain unchanged
down will decrease
05 Prices of goods up will increase
produced unchanged will remain unchanged
down will decrease
06 Level of employment up will increase
unchanged will remain unchanged
down will decrease
07 Financial standing improved will improve
unchanged will remain unchanged

deteriorated

will deteriorate

08 General situation of improved
the economy unchanged
regardless of situatioreteriorated
in your sector and
enterprise

will improve
will remain unchanged
will deteriorate

Source: the RIED database.



