~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Breuer, Christian

Working Paper
On the Rationality of Medium-Term Tax Revenue
Forecasts: Evidence from Germany

ifo Working Paper, No. 176

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Breuer, Christian (2014) : On the Rationality of Medium-Term Tax Revenue
Forecasts: Evidence from Germany, ifo Working Paper, No. 176, ifo Institute - Leibniz Institute for
Economic Research at the University of Munich, Munich

This Version is available at:
https://hdl.handle.net/10419/96670

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/96670
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Ifo Institute — Leibniz Institute for Economic Research at the University of Munich

ifo Working Papers

On the Rationality of Medium-Term
Tax Revenue Forecasts: Evidence from Germany

Christian Breuer

Ifo Working Paper No. 176

March 2014

An electronic version of the paper may be downloaded from the Ifo website
www.cesifo-group.de.



Ifo Working Paper No. 176

On the Rationality of Medium-Term Tax Revenue Forecasts:
Evidence from Germany*

Abstract

In the present paper I examine tax revenue projections in Germany over the period 1968
to 2012 with a focus on forecasting rationality. I show that tax revenue forecasts for the
medium-term are upward biased. Overoptimistic revenue projections are particularly
pronounced after the German reunification and reflect upward-biased GDP projections
in this period. The predicted tax-GDP-ratio appears to be upward biased, as well. The
forecasts are likely to overestimate tax revenues if the predicted tax-GDP-ratio exceeds
its structural level of approximately 22 5 percentage points. The results also indicate
that forecast errors of short-term projections for the current year exhibit serial correlation.
It is conceivable that the specific institutional setting can explain this non-rational

behaviour to some extent.
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1. Introduction

Public budgeting receives increasing attention in the course of the fiscal crisis in the Eurozone
and other OECD countries. The Treaty on Stability, Coordination and Governance (TSCG) in
the Economic and Monetary Union (EMU) gives rise to a stronger focus on budgetary
planning and monitoring at the European level. For European countries, a newly adopted
fiscal rule postulates a tight limit of a structural budget deficit of 0.5 % of the gross domestic
product (Art. 5 TSCG).

Accurate revenue forecasts are necessary to meet the budgetary targets. Chatagny and Soguel
(2012) show that tax revenue forecast errors influence the budget balance, probably because
overestimated revenue projections may be a substitute for explicit deficits in legislative
budgets (Bischoff and Gohout, 2010). The analysis and improvement of fiscal planning and
revenue forecasting practices is, thus, of interest for the scientific community as well as
policymakers.

In Europe, Germany is seen as an example for successful public budgeting. Tax revenue
forecasting has a long tradition in Germany. Since 1955 the Working Group on Tax Revenue
Forecasting (AKS)?*, an advisory board at the federal ministry of finance, provides official tax
revenue forecasts for the purpose of public budgeting in Germany.?

It is, however, controversial whether tax revenue projections in Germany are unbiased and
efficient. Only a few studies analyse the rationality of tax revenue forecasts. A large part of
the literature focuses on revenue forecasting at the federal level. According to Heinemann
(2006), the forecasts of the tax-GDP-ratio in the medium-term financial plans at the federal
level do not pass standard tests of (weak) rationality. In this line the German Federal Court of

Auditors criticised the forecasting quality of the AKS. The forecasts appear to be over-

! Arbeitskreis “Steuerschitzungen” (AKS).
2 See Fox (2005) on the institutional background and the history of the AKS.
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optimistic and the Court proposed to examine the methodology of the AKS
(Bundesrechnungshof, 2006). Recent studies, however, did not confirm that tax revenue
forecasts in Germany are over-optimistic. They state that tax revenue forecasts at the federal
level are unbiased in the short-run (Becker and Biittner, 2007, Lehmann, 2010, Buttner and
Kauder, 2011). In a comprehensive study, Gebhardt (2001) examines the forecasting quality
of tax revenue projections by the AKS. He stresses that the AKS provides conditional
forecasts and that the forecast errors of the AKS may reflect overoptimistic GDP projections
or inaccurate revenue estimations of tax policy changes.

Recent studies analyse the influence of political factors (Bischoff and Gohout, 2010, Bdttner
and Kauder, 2011,). Election-motivated politicians may try to manipulate revenue forecasts to
increase the probability of re-election. In Germany, however, politicians hardly influence tax-
revenue forecasts because the AKS is strongly independent (Biittner and Kauder, 2010). The
federal government can, however, influence tax revenue forecasts by biasing the
macroeconomic forecast of the government (which is conditional for tax revenue forecasters),
or by tax policy changes (Gebhardt, 2001).

This study contributes to the discussion on the rationality of German tax revenue projections
by examining a new dataset on medium-term tax revenue forecasts over the period 1968 to
2012. Contrary to previous research | show that tax revenue forecasts for the medium-term are
upward biased. Overoptimistic revenue projections are particularly pronounced after the
German reunification and reflect upward-biased GDP projections in this period. The forecasts
are likely to overestimate tax revenues if the predicted tax-GDP-ratio deviates from its
structural level of approximately 22 % percentage points. The results also indicate that

forecast errors of short-term projections for the current year exhibit serial correlation.



2. Institutional Background

Since 1955, the AKS conducts tax revenue forecasts for the purpose of budgetary planning in
Germany. The AKS meets regularly twice a year. At the end of every year, usually in
November, the AKS provides official revenue forecasts for the next year’s budget. It includes
an update for the expected value of revenues in the current year t and a forecast for the next
year (budget year) t+1 (short-run horizon). The tax projections are the predominant
component of the revenue-side budget and determine the maximum level of expenditures in
the legislative budget under a given fiscal rule.®

Since 1968 the AKS produces revenue forecasts for the medium-term budgetary plan
(regularly in May). The German federal government introduced medium-term fiscal planning
after the first post-war recession in 1967. In contrast to the federal budget, the medium-term
financial plan is not adopted by the parliament and not legally binding. It represents, however,
planning intentions of the government.*

The AKS consists of representatives of the federal government, the central bank
(Bundesbank), the German Council of Economic Experts (Sachverstandigenrat), economic
research institutes®, the German States (Laender), the German cities council, and the federal
statistical office. Before the AKS meetings, the federal government, the German central bank,
the Council of Economic Experts and the economic research institutes individually provide

unpublished tax revenue projections. All individual projections are, however, based on unique

® The newly adopted fiscal rule in Germany restricts the structural deficit of the federal budget to 0.35% of GDP.
* See Heinemann (2006), Liibke (2008), and Breuer et al. (2011) on medium-term fiscal planning at the federal
level in Germany.
® The Institute for the World Economy at the University of Kiel (IfW), the Halle Institute for Economic Research
(IWH), the Rheinisch-Westfélisches Insitut fir Wirtschaftsforschung (RWI) Essen, the German Institute for
Economic Research (DIW) Berlin and the Ifo Institute — Leibniz Institute for Economic Research at the
University of Munich (ifo) represent the German research institutes at the AKS.
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assumptions about the macroeconomic outlook and conditional to the macroeconomic
forecast of the federal government.®

The AKS enjoys a relatively high degree of independence, compared to international
standards (Buttner and Kauder, 2011) because a large number of non-governmental
institutions participate at the AKS meetings. The government would be able to influence the
tax revenue projections of the AKS only by a strategic setting of the macroeconomic forecast
and by changes in tax policy, which are both conditional for the AKS forecast. Tax
projections are based on assumptions about the impact of changes in tax policy and, thus, tax
revenue forecast errors may result from erroneous assumptions about tax policy (Auerbach,
1999 and Gebhardt, 2001). The AKS assumes no future changes in tax policy, if the change
didn’t pass the legislative process at the time of the forecast. The AKS incorporates revenue
effects of changes in tax policy only when the appropriate bill passed the parliamentary
process. Since policy-makers often change the tax code, these changes might significantly
influence revenue forecast errors, particularly in the medium-term.

The AKS produces a joint tax revenue forecast at the general government level. Later, the
AKS distributes the estimated sum of total tax revenues at the general government level to the
territorial entities, the federal level, the state level and municipalities (regionalization).
Different from previous analyses of fiscal forecasts at the federal — or state level (Heinemann,
2006, Bischoff and Gohout, 2010, Bittner and Kauder, 2011), in this paper | analyse tax
revenue forecasts of the AKS at the general government level. | do not analyse forecast errors
at the federal or state level to abstract from changes in the regional distribution of tax

revenues.

® The VAT revenue forecast is based on the forecast of the level of private consumption. The wage tax is linked
to the expected growth rate of the national wage bill, and expected employment. See Kérner (1983), Flascha
(1985) and Gebhardt (2001) on the revenue dynamics of selected taxes and on the relationship between selected
taxes and their tax bases.
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3. Data and Descriptive Statistics

After the meeting of the AKS, the federal ministry of finance publishes the results of the
official tax revenue forecast and releases a press statement (BMF 1968 — 2012a; BMF 1968 —
2012b). In the present study, | use data on tax revenue forecasts and respective forecasts of
the nominal GDP by the federal government (GNP before 1994) for the current year (t) to the
fourth year to the future (t+4) based on the regular AKS reports during the years 1968 to
2012. To construct forecast errors for tax revenue projections at time t for the year t+h, | use
the first official realization, which is available in the AKS reports of the year t+h+1, where t

denotes the date of the forecast and h indicates the forecast horizon.
The GDP forecast error e}, ,, is the difference between realization y; ., and forecast yt’f eap OF

the GDP growth rate for year t+h at time t:

eg,/t+h: yt,t+h - ytj_ct+h (1)

The tax revenue forecast error is the difference between realization and forecast of the growth

rate of tax revenues r for the year t+h at time t:

ro _ f
€te+n= Tttth — Titan 2)

Finally, the forecast error of forecast for the tax-GDP-ratio q is

J

q _ f _ etk ttt+h
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Figure 1 shows the forecast errors of tax revenue forecasts, the appropriate GDP projections
and the tax-GDP-ratio. A positive value indicates an underestimation (of tax revenues, GDP
or the tax ratio), and a negative coefficient denotes an overestimation. | classify forecast
errors of the same forecast made in year t with the number O to 4, indicating the forecast
horizon h. In this study, the forecast error of the year 1968 with the forecast horizon 4
describes the forecast error of a revenue projection made in the year 1968 and projecting
revenues for the year 1972.

The German reunification causes a structural break in the time series. German federal taxes do
not distinguish between new and old German Laender. Because of this, forecast errors of
forecasts made in a year before reunification, predicting revenues for a year after the
reunification contain a bias. Therefore, |1 exclude forecasts conducted before 1991 and
predicting periods after 1991 to control for the effect of reunification. | distinguish between
two periods: (1) the pre-reunification period 1968 — 1990 and (2) the post-reunification
period, starting in 1991.

Table 2.1 shows standard measures of forecasting quality, the mean error (ME), mean
absolute error (MAE), root mean squared error (RMSE) and Theil’s (1966) inequality
coefficient (U) for the forecast errors of tax revenues, GDP and the tax-GDP-ratio. The mean
error shows a negative sign for multi-year forecasts, indicating a propensity to overestimate
tax revenues. The prediction quality decreases with the forecast horizon h, since the MAE and
the RMSE increase with h. Theil’s inequality coefficient compares the observed mean square
error to the mean squared error of a benchmark forecast. | define the benchmark projection as
the last observed value in the year prior to conducting the forecast. If the coefficient exceeds
one, the benchmark forecast would improve the prediction quality of the forecast at the
respective horizon. A comparison between the benchmark forecast and the forecast by the
AKS shows that the AKS forecasts of tax revenues and of GDP perform better than a

benchmark forecast. A naive projection of the tax-GDP-ratio would better match the future
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tax ratio than the AKS forecast in the medium-term. Given a conditional forecast for GDP, it
is conceivable that a naive extrapolation of tax revenues, keeping the tax-GDP-ratio constant,

improves the forecasting quality of the AKS.

4. Empirical Analysis

A) Unbiasedness

Rational forecasts presuppose unbiasedness and efficiency. An unbiased forecast implies that
the mean forecast error is not significantly different from zero. To test for unbiasedness,

Holden and Peel (1990) suggest estimating the condition of a, = 0 in the following equation:

r _ o _
€rt+h = Ttt+h — Tpppn = Xo T U 4)

where e{ .., is the forecast error of the h-step ahead forecast of tax revenues v/ ., attimet

t,t+h

and ry,, denotes the realized tax revenue at time t+h. I apply equation (4) for the analysis of
tax revenue forecasts, GDP forecasts and forecasts of the tax-GDP-ratio. The forecasts are

unbiased if the null-hypothesis of unbiasedness (¢, = 0) cannot be rejected.

B) Weak rationality

The literature on forecasting accuracy applies models in the tradition of Mincer and Zarnowitz

(1969), to test for (weak) rationality (Feenberg et al. 1989):

— f
Teerh = Qo + A1l ey T U ®)
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where r{Hh describes the h-step ahead revenue forecast at time t, and u, is an error term which
coincides with the forecast error when the forecast is unbiased (Mocan and Azad, 1995). I

rearrange (2) to obtain the forecast error on the left-hand side:

€ ten = Tteth — T{Hh =ap—(1- a1)7{t+h + U (6)

Weak rationality requires that oy = 1 — a; = 0. While a positive (or negative) coefficient o,
suggests a tendency towards under- (or over-) estimation, the coefficient (/- ;) indicates a

relationship between the forecast value and the forecast error. The forecasts are (weakly)

rational, if the individual null hypothesis a, = 1 — a; = 0 cannot be rejected.

C) Strong rationality

Strong rationality implies that the forecast is unbiased and efficient. An efficient forecast
contains all relevant information that is available at the time of the forecast (Nordhaus, 1987).
| test for efficiency by using equation (7), where X; . represents n variables assumed to be part

of the information set of the forecaster at time t:

_ o _
e£t+h =Tetvh —Tigqn = QT izt BiXir +us (7)

If we cannot reject the null-hypothesis (8; = 0), the forecasts rtft +n, are efficient and, thus,

(strongly) rational. X; . include the previous year’s forecast error for the current-year forecast
(forecast revision for year t-1) to test for serial correlation of forecast errors. Additionally, |
include the projected tax-GDP-ratio. Moreover, it is conceivable that forecasts appear to be

particularly optimistic in a certain macroeconomic environment, i. e. when budget deficits are
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large, or in times of economic crisis. Particularly in times of large budget deficits,
governments might tend to produce over-optimistic forecasts. To control for these factors, |
additionally include the (previous year’s) general government deficit, as well as the (lagged)
GDP growth rate, and assume that both variables are part of the information set of the

forecasters at the time when the forecast is made.

5. Results

A) Unbiasedness

Table 2 shows the results of equation (4), the coefficients (a,) and the respective standard
errors. The coefficients for h > 0 are negative, indicating that the AKS overestimated tax
revenues for multi-year forecasts during the period 1968 — 2011. Forecasts with multi-year
forecast horizons are prone to autocorrelation (McNees, 1978). All numbers in parentheses
report autocorrelation-consistent (Newey-West) standard errors.’

Panel A) shows that tax revenue forecasts for the current and the subsequent year are
unbiased, however, the mean error for the horizon h = 4 is 7.2 % and significant at the 10 %
level (row no. 5). The results are not very pronounced before the reunification, but statistically
significant for medium-term forecasts after 1991. After the reunification, the forecasts
overestimated tax revenues on average by 10.9 % at the end of the forecast horizon (h = 4).

The results are, however, sensitive to sample variations.

" The Durbin-Watson statistics indicate the presence of positive autocorrelation, particularly for medium-term
forecasts.
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Figure 2 shows the results of recursive estimations of equation (4) for different forecast
horizons (h = 1, ..., 4). For short-run tax revenue forecasts, the coefficient a, does not turn
out to be statistically significant at conventional levels for any sample variation. Forecasts for
the medium-term start (e. g. h = 4) with a positive coefficient «,, indicating that the AKS
underestimated tax revenues at the beginning of the sample in the late 1960s and early 1970s.
The coefficient decreases in the 70s and changes the sign in the 80s, reflecting a tendency
towards overestimation in this period. The coefficient increases again after 2003, indicating
that the forecasts are less overoptimistic after 2003. The right-hand side of figure 2 displays
recursive estimations of the post-reunification sample, starting in 1991. The coefficient «
appears to be negative at all horizons. The forecasts are particularly prone to over-optimism in
the post-reunification episode. The results are significant already for the short-run (h = 1), but
particularly striking for medium-term forecasts. The tendency towards over-optimism
decreases after 2003, but the overoptimistic bias for multi-year forecasts (horizon 2, 3 and 4)
is statistically significant for the entire post-reunification sample.

The GDP projection of the federal government has been overoptimistic during the period
1968 and 2011 as well (row no. 6 to 10 of table 2). The overoptimistic bias of the GDP
forecast is particularly pronounced and statistically significant at conventional levels only
after reunification, indicating that the forecast uncertainty of GDP projections after German
reunification increased and the positive expectations in the aftermath of the German
reunification have not been realized. The bias is significant after reunification, already for
forecasts with the horizon h=1 (short-run). It seems that the overoptimistic GDP projections
after reunification influenced the overoptimistic tax revenue forecasts, so that the forecast of
the tax-GDP-ratio does not exhibit a significant bias in this period (row no. 11 to 15).

Panel C) of table 2 shows the results of equation (4) for the tax-GDP-ratio. The results show
that we can reject the hypothesis of unbiasedness for forecasts of the tax-GDP-ratio with the

horizon 3 and 4 (row no. 14 and 15). The projected tax-GDP-ratio, thus, exhibits an
11



overoptimistic bias. The bias increases with the forecast horizon. At the end of the forecast
horizon (h=4) the AKS overestimated the tax-GDP-ratio by 0.64 percentage points. This

result is statistically significant at the 5 % level.

B) Weak rationality

Table 3 shows the results of the tests for weak rationality. Row no. 1 to 5 show the results for
tax revenue forecasts, and row no. 6 to 10 depict the results for GDP projections of the federal
government. The results show that we cannot reject the hypothesis of (weak) rationality for
both, tax revenues and GDP projections, at all horizons (2=0, 1, ...4). The forecasts of the
tax-GDP-ratio, however, do not pass the tests of weak rationality. The respective F-statistics
reject the hypothesis that o, = 1 - «; = 0 at conventional levels (p-value < 10 %). The results
are stronger pronounced for medium-term forecasts, but even short-run forecasts of the tax-

GDP-ratio are not (weakly) rational (row no. 11). Equation (5) implies that if the tax ratio

forecast denoted by the coefficient I“—Z is exceeded, the forecast is likely to overestimate the
1

tax-GDP-ratio. According to the results in table 3, this coefficient turns out to be close to the

historical trend of the tax-GDP-ratio of 22 ¥ percentage points.

C) Strong Rationality

Table 4 shows the results of equation (7), where X;, includes variables that are part of the
information set when the forecasts are made. I include the previous year’s forecast error for
the current-year forecast (forecast for year t-1 made in t-1) to test for serial correlation of
forecast errors. It is conceivable that forecasts appear to be particularly optimistic in a certain

macroeconomic environment, e. g. when deficits are large, or GDP growth is low. To control
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for these factors, I additionally include the (previous year’s) general government deficit, the
(previous year’s) GDP growth rate, as well as the predicted tax-GDP-ratio, which are part of
the information set of the forecasters at time t.

The AKS forecast of tax revenues do not pass this test for (strong) rationality. The results in
table 4 suggest that forecast errors of projections for the very short-run (current year) exhibit
positive serial correlation (column 1). It is, thus, likely that the AKS forecast for the current
year is overoptimistic, if the forecast of last year’s tax revenues turned out to be
overoptimistic as well. Serial correlation in revenue forecast revisions seems to be a prevalent
issue. Auerbach (1999) pointed to the appearance of serial correlation of tax revenue forecast
revisions in the United States. For multi-year forecasts, however, the results do not indicate

that previous errors determine future forecast errors. Tax revenue forecasts are, however,

likely to overestimate tax revenues if the projected tax-GDP-ratio exceeds —%. The critical tax

ratio —% , again, turns out to be close to the structural tax ratio of approximately 22 % percent.

In table, I repeat the regressions of equation (7), but exclude variables that turn out to be
insignificant for most of the specifications, and test, whether the predicted tax-GDP-ratio,
influences the tax revenue forecast error. 1 do not include (lagged) forecast error for the
horizon t=0, because it has been significantly affecting the forecast error only in column 1 of
table 2.4.% The predicted tax-GDP-ratio turns out to be significantly correlated with the
forecast error of tax revenues with the same horizon in most of the specifications, indicating
that the predicted tax-GDP-ratio influences the tax revenue forecast error. The p-value of the
appropriate F-statistics shows that we can reject the hypothesis of (strong) rationality at every
horizon. The results are particularly pronounced for multi-year forecasts, but statistically

significant for short-run tax revenue forecasts, as well.

8 | show the results, including the lagged forecast error for current year’s forecasts, in the appendix.
13



6. Determinants of Forecast Errors

The results, as presented in table 4 and 5 imply that the AKS fails to forecast tax revenues
efficiently. It is, however, conceivable that other unknown determinants influence the forecast
error (unobserved variable bias). To account for other factors and to analyse the determinants
of tax revenue forecast errors, | apply regressions of equation (7), where X;, includes
determinants of tax revenue forecast errors, known or unknown a time t. I include the GDP
forecast error of the GDP forecast by the government with the same forecast horizon, as well
as tax policy changes to account for the influence of political and economic factors. Both
variables are not available at the time when the forecast is made, but certainly influence the
forecast error of tax revenue forecasts.” The variables are influenced by decisions of the
federal government, so that it is worthwhile to analyse whether the test for efficiency shows
the same results after controlling for these factors. Figure 3 depicts the estimated influence of
tax policy changes on tax revenues, based on published calculations by the German federal
government.*

Table 6 shows the estimated influence of potential determinants on the tax revenue forecast
errors. It turns out that the GDP forecast error positively influences the tax revenue forecast at
every horizon. The coefficient is approximately one, what is in-line with assumptions about
the GDP elasticity of tax revenues. Moreover, changes in tax policy affect the forecast error

positively.

% In this line Biittner and Kauder (2011) analyze the influence of GDP forecast errors, as well as changes in tax
policy, on short-term revenue forecast errors.

19 Since 1967, the German federal government estimates the impact of tax policy changes at the general
government level and publishes the estimations in the annual reports of the federal ministry of finance (BMF,
1968-2012c). For every year t, | calculate the sum of the estimated impact of changes in tax policy, and
afterwards, the estimated impact per (last year’s) tax revenue.

14



The estimated coefficient, however, turns out to be low, indicating that the estimated impact
of tax policy is overestimated.'* The integration of GDP errors and tax policy changes,
however, does not diminish the effect of serial correlation in current year forecast errors
(column 1). Moreover, the estimated tax ratio has a significant positive influence on the
forecast error, indicating that an above-average forecast of the tax ratio increases the
likelihood of an overoptimistic tax revenue forecast, even after controlling for GDP forecast
errors and tax policy changes. These findings suggest, that GDP forecast errors, as well as tax
policy changes (tax cuts), do not explain the forecast errors of the predicted tax-GDP-ratio.
The effects of (previous year’s) deficit and growth, however, does not have a significant

impact on the tax revenue forecast error.

7. Conclusion

In the present paper | analyse the forecasting performance of the official tax revenue
projections in Germany. Tax revenue forecasts and the forecasts of the tax-GDP-ratio are
overoptimistic for projections in the medium-term. The overoptimistic bias of tax revenue
forecasts, as well as GDP projections is particularly pronounced after the German
reunification, so that the overoptimistic tax revenue projections may reflect overoptimistic

GDP forecasts made by the federal government. It is conceivable that the uncertainty about

It is conceivable that the government overestimates the revenue effect of policy changes and probably
underestimates the potential feedback effects of tax changes on GDP. The estimation is based on assumptions
about the timing of tax policy and it is conceivable that it is not possible to account perfectly for the influence of
tax policy changes on revenue forecast errors with the measure of tax policy. For the regressions in table 6, 1 e. g.
assume that tax policy in year t influences tax revenue forecast errors of the same year (column 1). For forecasts
with the horizon 1, I assume that next year’s tax policy changes influence the forecast error (of forecasts made in
year t). Fore medium-term forecasts, | assume that all tax policy changes in the forecast horizon influence the
forecast error, but excluding policy changes in a year when the forecast is made. This treatment is based on the
assumption that the tax revenue forecasts do not include policy changes for the next year, because these policy
changes didn’t pass the parliamentary process at the time when the AKS meets (regularly in May).

15



potential GDP in the aftermath of the German reunification contributed to the overoptimistic
bias of the GDP- and tax revenue forecasts, or that a decrease in trend growth rates affected
GDP forecast errors for the medium-term in this period. It is also conceivable that the federal
government decided to overestimate GDP and to improve fiscal forecasts in the medium-term
budget outlook in order to cover the true costs of the German reunification. The propensity
towards overestimation, however, decreased after 2004. Upward-biased GDP-projections and
tax revenue forecasts may, thus, be a transitory phenomenon.

To avoid a suspicion that the federal government may influence tax revenue forecasts for a
political purpose by strategically influencing the conditional macroeconomic forecast, it
would be reasonable to rely on a more independent macroeconomic projection and by
providing more independence to the AKS (Heinemann, 2006). The independent economic
research institutes that are involved in the ‘Gemeinschafisdiagnose’ (GD)™ prepare a
macroeconomic forecast just before the government present its macroeconomic forecast.™ It
would be worthwhile to use the joint economic forecast as the conditional benchmark
projection for fiscal planning in Germany to avoid a possible political influence.

The forecasts of the tax-GDP-ratio fail tests for efficiency. My results show that short-run
forecasts for the current year exhibit serial correlation. Additionally, if the forecasts of the
tax-GDP-ratio deviates from the structural level (of approximately 22% %), the forecasts are
likely to over-/underestimate this ratio as well as the amount of tax revenues. According to
my results, even a naive projection of the tax-GDP-ratio for the medium term exhibits a better
forecast quality than the AKS forecast. Keeping the tax-GDP-ratio constant would improve

the forecasting accuracy of the AKS in the medium-term.

12 A joint economic forecast of different research institutes on behalf of the federal government in Germany.
13 See Kirchgassner and Savioz (2001), Dépke and Fritsche (2008), and Dohrn and Schmidt (2011) on the joint
economic forecast in Germany.
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The AKS forecast is a conditional forecast based on assumptions about the macroeconomic
outlook and tax policy changes.™* It is conceivable that overoptimistic GDP projections and
regular tax reductions cause non-rational revenue projections. After controlling for the
estimated impact of policy changes and GDP growth forecast errors, however, the results
remain quite unchanged. lIdentifying the true reasons for a non-rational behaviour of

government revenue forecasts in Germany would be a challenge for future research.
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Table 1

Summary Statistics

A) ME (%)
Tax revenue GDP tax-GDP-ratio
current year 0.27 0.03 0.01
year t+1 -0.39 -0.53 -0.07
year t+2 -2.23 -1.55 -0.28
year t+3 -4.68 -3.14 -0.49
year t+4 -7.20 -4.96 -0.64
B) MAE (%)
Tax revenue GDP tax-GDP-ratio
current year 1.57 0.83 0.29
year t+1 4.82 2.83 0.70
year t+2 7.86 5.20 1.00
year t+3 10.59 7.40 1.01
year t+4 14.00 10.16 1.04
C) RMSE
Tax revenue GDP tax-GDP-ratio
current year 1.99 1.08 0.39
year t+1 6.07 3.59 0.85
year t+2 9.38 6.35 1.19
year t+3 12.49 9.10 1.28
year t+4 16.60 12.37 1.32
D) Theil's U
Tax revenue GDP tax-GDP-ratio
current year 0.37 0.33 0.56
year t+1 0.58 0.51 0.89
year t+2 0.57 0.60 1.09
year t+3 0.53 0.58 1.13
year t+4 0.51 0.56 1.09

Note: The table shows the mean error (ME), mean absolute error (MAE), root mean squard error (RMSE), as
well as the Theil’s inequality coefficient (Theil’s U) for tax revenue forecasts, GDP forecasts, as well as
predicted tax-GDP-ratios, with the horizon 0 to 4.
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Table 2

Tests of Unbiasedness

Row Full Pre- Post-

no. h Sample D-W | Reunification| Reunification
A) Tax revenue
0 0.27 (0.33) 149 0.19 (0.31) 0.36 (0.61)
1 -0.39 (1.05) 1.19] 032 (1.34)| -1.17 (1.66)
2 -2.23 (1.80) 1.02 | -0.58 (2.52) | -4.06 (2.49)
3 -4.68 (2.82) 0.52 |-2.02 (4.15)| -7.63** (3.24)
4 -7.20* (4.00) 0.35]|-3.89 (6.06) | -10.90** (3.93)
B) GDP
6 0 0.03 (0.20) 1.43| 0.09 (0.29)| -0.02 (0.25)
7 1 -053 (0.72) 1.01|0.05 (1.20)| -1.17* (0.59)
8 2 -1.55 (1.43) 0.52 | 0.06 (2.40) | -3.33*** (0.79)
9 3 -3.14  (2.18) 0.27 | -0.67 (3.68) | -5.88*** (0.97)
10 4 -4.96 (3.01) 0.24 |-1.90 (5.07) | -8.38*** (1.34)
C) Tax-GDP-ratio
11 0 0.01 (0.06) 1.62 | 0.00 (0.07) 0.02 (0.11)
12 1 -0.07 (0.15) 1.13|-0.01 (0.18)| -0.14  (0.26)
13 2 -0.28 (0.21) 1.12|-0.21 (0.25) | -0.36 (0.38)
14 3 -049* (0.25) 0.88|-0.37 (0.27)| -0.62 (0.46)
15 4 -0.64** (0.30) 0.58|-0.51 (0.30)| -0.78 (0.52)

g b wWwN -

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; ***,** * indicate significance at the 1,
5, 10 % level.
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Table 3

Weak Test of Rationality

Rowno. h o SE.|1-a; S E. | R p-value D-W
Tax revenue
1 0 0.15 (0.50)| 0.02 (0.05)(0.00 071 150
2 1 033 (1.83)| -0.06 (0.12)|0.01 060 1.15
3 2 -0.80 (3.48)| -0.08 (0.19)|/0.010 061 095
4 3 -5.13 (6.74)| 0.02 (0.22)0.00 092 0.53
5 4 -6.72 (6.81)| -0.01 (0.19)/0.00 094 0.34
GDP
6 0 0.33 (0.34)| -0.06 (0.05)(0.04 022 134
7 1 0.12 (1.28)| -0.06 (0.14)|0.01 053 0.96
8 2 -1.00 (232)| -0.03 (0.17)|0.00 0.80 0.50
9 3 -3.95 (3.40)| 0.03 (0.19)/0.00 0.82 0.28
10 4 -475 (405 | -0.01 (0.17)/0.00 0.97 0.23
Tax-GDP-ratio
11 0 190 (1.18)| -0.08 (0.05)|0.07 0.08 1.61
12 1 6.19** (2.65) | -0.27** (0.11) | 0.17 0.01  0.99
13 2 |10.26*** (3.37) |-0.45*** (0.14) | 0.27 0.00 0.86
14 3 110.80*** (3.75) | -0.48*** (0.16) | 0.29 0.00 0.68
15 4 |10.18*** (3.58) | -0.45*** (0.15)|0.30 0.00 0.47

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; ***,** * indicate significance at the 1,

5, 10 % level.
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Table 4

Strong Test of Rationality

Horizon current year t+1 t+2 t+3 t+4

Constant 0.09 0.36** 0.62** 0.72**  0.82**
(0.06) (0.17) (0.27)  (0.32) (0.33)

Lagged Forecast Error (h=0) 0.35** 0.46 -0.74 -1.14 -0.64
(0.17) (0.59) (0.78)  (0.76) (0.64)

Tax Ratio Forecast -0.39 -1.56** -2.87** -3.65%** -4 17***
(0.26) (0.72) (1.11) (1.31) (1.30)
Deficit (t-1) -0.04 -0.01 -0.06 -0.85 -0.65
(0.11) (0.53) (0.77)  (1.03) (1.10)
GDP Growth (t-1) -0.17 -0.35 0.89 2.52 2.59
(0.11) (0.44) (1.02) (1.64) (2.02)
R2 0.19 0.17 0.21 0.30 0.26
F- statistics 2.16 1.86 2.22 341 2.62
p-value 0.09 0.14 0.09 0.02 0.05
Observations 43 41 39 37 35

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; ***,** * indicate significance at the 1,
5, 10 % level.
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Table 5

Tax Revenue Forecast Error and Tax Ratio Forecast

current
Horizon year t+1 t+2 t+3 t+4
Constant 0.10 0.35* 0.55** 0.61* 0.68**

(0.07) (0.18) (0.27) (0.33) (0.33)
Tax Ratio Forecast -0.43 -1.53* -2.46** -2.80* -3.19**

(0.31) (0.79) (1.15) (1.41) (1.42)
R2 0.08 0.11 0.13 0.12 0.10
F-statistics 3.43 4.88 5.93 4.70 3.78
p-value 0.07 0.03 0.02 0.04 0.06
Observations 44 42 40 38 36

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; ***,** * indicate significance at the 1,

5, 10 % level.
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Table 6

Determinants of Tax Revenue Forecast Errors

Horizon t t+1 t+2 t+3 t+4
Constant 0.08 0.26* 0.44** 0.52** 0.57***
(0.05) (0.15) (0.18) (0.21) (0.19)
GDP Forecast Error 0.76** 1.12*** 1.14*** 1. 17*** 118***
(0.28) (0.20) (0.18) (0.13) (0.10)
Changes in Tax Policy -0.11  0.39* 0.53*** 0.24 0.00

(0.10) (0.22) (0.19) (0.26) (0.24)
Lagged Forecast Error

(h=0) 0.32*** 011  -045 -0.70  -0.57
0.12) (044) (0.42) (0.41)  (0.40)
Tax Ratio Forecast 034 -1.10% -1.92%% 2.34%* - 5gxxx
(0.21) (0.65) (0.80) (0.89)  (0.80)
Deficit (t-1) 010 -001 -013 -036  -0.23
(0.15) (0.48) (0.58) (0.60)  (0.50)
GDP Growth Rate (t-1) 003 -018 038 072 066

(0.15) (0.37) (0.50) (0.57)  (0.51)

R2 0.34 0.62 0.74 0.81 0.87
F-statistics 3.15 9.30 1558 21.74 30.60
p-value 0.01 0.00 0.00 0.00 0.00
Observations 43 41 39 37 35

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; *** ** * indicate significance at the 1,
5, 10 % level.
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Figure 1

Forecast Errors of GDP-, and Tax Revenue Forecasts (Percentage Points)
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Figure 2 (1 - X)

Recursive Estimations of Equation (4)
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Il: h=2;1968 — 2009
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Note: The figures show the recursive coefficients of equation (2.4). Dependent variable: tax revenue forecast
error (percent). The left panel depicts recursive estimations for the period 1968 to 2011, starting in 1968. The
right panel restricts the sample to the post-reunification period.
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Figure 3

Estimated Impact of Tax Policy on Tax Revenues

TAX_LAW

.06
.04

.02

oo 11 ﬂ ] HDH H HD

n MHU dib HU L HH NH

-.04

-.06 -

-.08

L L L e L O L LB L B L I N B B B
1970 1975 1980 1985 1990 1995 2000 2005 2010

Source: BMF (1968-2012c), own calculations.

27



References

Auerbach, A. J. (1999), “On the Performance and Use of Government Revenue Forecasts®,

National Tax Journal, 52, 765-782.

Becker, 1., Biittner, T. (2007), “Are German Tax-Revenue Forecasts Flawed?”, Paper

presented at the annual congress of the German Economic Association.

Bischoff, 1., Gohout, W. (2010), “The Political Economy of Tax Projections”, International

Tax and Public Finance, 17, 133-150.

BMF (1968-2012a), Ergebnisbericht des AKS, 1968 - 2012.

BMF (1968-2012Db), Pressemitteilungen zu den Ergebnissen des AKS, 1968 - 2012.

BMF (1968-2012c), Finanzbericht, 1968-2012.

Breuer, C., Gottschalk, J., Ivanova, A. (2011), “Germany: Fiscal Adjustment Attempts With
and Without Reforms®, in: Chipping Away at Public Debt — Sources of Failure and Keys to

Success in Fiscal Adjustment (Paolo Mauro ed.), International Monetary Fund, 85-114.

Bundesrechnungshof (2006), “Bemerkungen des Bundesrechnungshofes zur Haushalts- und

Wirtschaftsfiihrung 2006“.

Biittner, T., Kauder, B. (2010), ”Revenue Forecasting Practices: Differences across Countries

and Consequences for Forecasting Performance, Fiscal Studies, 31, 313-340.

Biittner, T., Kauder, B. (2011), “Revenue Forecasting in Germany: On Unbiasedness,
Efficiency, and Politics”, Paper presented at Annual Conference of the International Institute

for Public Finance.

28



Chatagny, F., Soguel, N. C. (2012), “The effect of tax revenue budgeting errors on fiscal
balance: evidence from the Swiss cantons®, International Tax and Public Finance,

forthcoming.

Do6hrn, R., Schmidt, C. M. (2011), “Information or Institution— On the Determinants of

Forecast Accuracy”, Jahrbicher flir Nationalékonomie und Statistik, 231, 9-27.

Dopke, J., Fritsche, U. (2008), “Shocking! Do forecasters share a common belief?”’, Applied

Economic Letters, 15, 355-358.

Don, F. J. H. (2001), “Forecasting in Macroeconomics: A Practitioner’s View”, De Economist

149, 155-175.

Feenberg, D. R., Gentry, W., Gilroy, D., Rosen, H. S. (1989), “Testing the Rationality of State

Revenue Forecasts”, The Review of Economics and Statistics, 71, 300-308.

Flascha, K. (1985), “Probleme und Methoden der Steuerautkommensschéitzung”, Universitat

Marburg.

Fox, K.-P. (2005), ,,50 Jahre Steuerschidtzung: Die Notwendigkeit einer undankbaren

Aufgabe®, Wirtschaftsdienst, 2005, 244- 248.

Gebhardt, H. (2001), “Methoden, Probleme und Ergebnisse der Steuerschiatzung“, RWI-

Mitteilungen, 52, 127-147.

Heinemann, F. (2006), “Planning or Propaganda? An Evaluation of Germany’s Medium-term

Budgetary Planning”, Finanzarchiv / Public Finance Analysis, 62, 551 — 577.

Holden, K., Peel, D. A. (1990) — “On testing for unbiasedness and efficiency of forecasts, the

Manchester School, 58, 120-127.

29



Kirchgissner, G, Savioz, M. (2001), “Monetary Policy and Forecasts for Real GDP Growth:
An Empirical Investigation for the Federal Republic of Germany”, German Economic Review,

2, 339-365.

Korner, J. (1983), “Probleme der Steuerschéitzung”, in: Staatsfinanzierung im Wandel (Karl

Heinrich Hansmayer ed.), Schriftenreihe des Vereins fiir Socialpolitik, 134, 215-252.

Lehmann, R. (2010), “Die Steuerschitzung in Deutschland — Eine Erfolgsgeschichte?* ifo

Dresden berichtet, 3, 34-37.

Liibke, A. (2008), “Medium-Term Financial Planning in the Federal Republic of Germany”,

unpublished manuscript.

McNees, S. K. (1978), ”The ‘Rationality’ of Economic Forecasts*, American Economic

Review, 68, 301-305.

Mincer, J. A., Zarnowitz, V. (1969), “The Evaluation of Economic Forecasts” in Economic

Forecasts and Expectations: An Analysis of Forecasting Behaviour and Performance, NBER.

Mocan, H. N., Azad, S. (1995), “Accuracy and rationality of state General Fund Revenue

forecasts: Evidence from panel data”, International Journal of Forecasting, 11, 417-427.

Nordhaus, W. M. (1987), “Forecasting Efficiency: Concepts and Applications”, Review of

Economics and Statistics, 69, 667-674.

Theil H. (1966), ”Applied Economic Forecasting®, 1966.

30



Appendix

Table A1

Tax Revenue Forecast Error and Serial Correlation

Horizon current year  t+1 t+2 t+3 t+4
Constant 0.12* 0.40** 0.56** 0.63* 0.73**
0.06 0.16 0.26 0.31 0.31
Forecast Error (t-1) 0.28* 0.34 -0.46  -0.43 0.16
0.14 0.42 0.67 0.84 1.06
Tax Ratio Forecast -0.51**  -1.78** -2.55%*% -2,04** -3.48***
0.25 0.70 1.11 1.32 1.26
R? 0.15 0.16 0.18 0.17 0.15
F-statistics 3.62 3.55 3.91 3.40 2.90
p-value 0.04 0.04 0.03 0.05 0.07
Observations 43 41 39 37 35

Note: Dependent variable: Tax revenue forecast error (percent). Numbers in parentheses are standard errors,
corrected for autocorrelation using the Newey and West (1987) method; ***,** * indicate significance at the 1,
5, 10 % level.
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Table A2
Tax Revenue Forecasts (1968 — 1990)

Year No. Month  AKS no.
1968 1 3 23
1969 2 11 30
1970 3 5 32
1971 4 8 36
1972 5 8 38
1973 6 8 42
1974 7 6 44
1975 8 8 47
1976 9 12 50
1977 10 8 52
1978 11 7 56
1979 12 5 59
1980 13 5 62
1981 14 6 66
1982 15 6 69
1983 16 6 72
1984 17 6 76
1985 18 6 79
1986 19 5 81
1987 20 5 83
1988 21 5 85
1989 22 5 88
1990 23 5 90

Source: Federal Ministry of Finance (1968a — 2012a and 1968b — 2012b).
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Table A3
Tax Revenue Forecasts, 1991 - 2012

Year No. Month  AKS no.
1991 24 5 92
1992 25 5 95
1993 26 5 98
1994 27 5 100
1995 28 5 103
1996 29 5 105
1997 30 5 107
1998 31 5 110
1999 32 5 112
2000 33 5 114
2001 34 5 117
2002 35 5 119
2003 36 5 121
2004 37 5 123
2005 38 5 125
2006 39 5 127
2007 40 5 129
2008 41 5 131
2009 42 5 134
2010 43 5 136
2011 44 5 138
2012 45 5 140

Source: Federal Ministry of Finance (1968a — 2012a and 1968b — 2012b).
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