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Abstract 

This study is the first empirical analysis to investigate the relationship between the 
investment behaviour of firms resident in Germany and the empirically determined 
marginal tax rates developed by John R. Graham. It is based on the Bundesbank's 
corporate balance sheet statistics for the period 1971-2002. In an autoregressive 
distributed lag model, the marginal tax rate is shown to be significant, with an elasticity 
of between 0.1 and 0.2. An error correction model does not produce any plausible 
results for the marginal tax rate. Graham's marginal tax rates are a complement to the 
methods typically used to determine the effective marginal tax rates and effective 
average tax rates. 

Keywords: Corporate marginal tax rate, tax loss carryforward, investment  
 behaviour 

JEL classification: D 21, H 25 



 

Non-technical summary 

Over the past two decades, the relationship between corporate investment behaviour and 

taxation has become increasingly central to economic and tax policy and therefore also 

a focus of empirical research. Against the backdrop of economic globalisation and the 

associated increase in capital mobility, corporate taxation levels have become one of the 

ways for governments to compete with one another to attract investment and thereby 

create jobs. As a result of this competition, most industrialised countries have cut 

corporate tax rates, in some cases by a large margin. These reductions are often financed 

by broadening the assessment basis, with limitations in tax write-offs and offsetting of 

losses at the top of the agenda.  

The extent to which investment behaviour reacts to changes in this framework is the 

subject of empirical research, which seeks to identify the determinants of corporate 

investment. In the empirical literature, the effective marginal tax rate (EMTR) and 

effective average tax rate (EATR) proved the most suitable methods for analysing 

investment behaviour. One feature of these methods is the assumption that firms earn a 

profit. The possibility of making a loss (and the resulting effective marginal tax rate of 

zero) is typically disregarded. This is not without problems as most firms in Germany 

show temporary losses. One notable exception is the simulated marginal tax rate method 

developed by John R. Graham, which allows profitability to be explicitly modelled. 

This approach makes a point of taking tax loss offsetting into account making it suitable 

for analysing tax reform measures. 

This study is the first empirical analysis of the relationship between the investment 

behaviour of firms resident in Germany and Graham's empirically developed marginal 

tax rates. The empirical analysis I conducted was based on the most comprehensive set 

of German annual financial statements available to researchers: the Bundesbank’s 

corporate balance sheet statistics. The study analysed more than 100,000 firms during 

the 1971-2002 observation period.  

The multivariate analysis showed that using the marginal tax rate in the reduced form 

(ADL) model produced plausible results. The estimated elasticity level is between 0.1 



 

and 0.2. Therefore, a 10% cut in the marginal tax rate would entail an average increase 

of one to two percent in the propensity to invest. By contrast, using the marginal tax rate 

in an error correction model failed to produce any plausible results. In summary, the 

method should be viewed as an additional source of information as part of an empirical 

analysis; it certainly has its place alongside the more well-known methods used for 

calculating effective marginal tax rates (EMTR) and effective average tax rates (EATR). 

Nicht technische Zusammenfassung 

Der Zusammenhang zwischen dem unternehmerischen Investitionsverhalten und der 

Besteuerung ist in den vergangenen zwei Jahrzehnten zunehmend in den Mittelpunkt 

der Wirtschafts- und Steuerpolitik und damit auch der empirischen Forschung geraten. 

Vor dem Hintergrund der Globalisierung der Weltwirtschaft und der damit verbundenen 

gestiegenen Mobilität des Faktors Kapital sind die Unternehmenssteuern eines der 

staatlichen Wettbewerbsinstrumente in der Konkurrenz um den Standort für 

Investitionen und der damit verbundenen Beschäftigung. In Folge dieses Wettbewerbs 

wurden in den meisten Industrieländern dîe tariflichen Steuersätze zum Teil sehr 

deutlich gesenkt. Die Finanzierung dieser Reduzierungen erfolgte in der Regel durch 

eine Verbreiterung der Bemessungsgrundlage. Hier stehen vor allem Einschränkungen 

in der steuerlichen Abschreibungs- und Verlustverrechnung zur Debatte.  

Inwieweit das Investitionsverhalten auf diese veränderten Rahmenbedingungen reagiert, 

ist Gegenstand der empirischen Forschung, die versucht Faktoren zu identifizieren, die 

das unternehmerische Investitionsverhalten determinieren. In der empirischen Literatur 

haben sich vor allem die Methode des effektiven marginalen Steuersatzes (EMTR) und 

des effektiven Durchschnittssteuersatzes (EATR) als geeignete Instrumentarien zur 

Analyse dieser Frage erwiesen. Ein wesentliches Kennzeichnen dieser Methoden ist die 

Annahme, dass Unternehmen ständig einen Gewinn aufweisen. Die Möglichkeit eines 

Verlustes und dem damit verbundenen effektiven marginalen Steuersatzes von Null 

bleibt typischerweise unberücksichtigt. Dies ist nicht unproblematisch, da etwa in 

Deutschland die Mehrzahl der Unternehmen zeitweilige Verluste ausweisen. Eine 

Ausnahme ist die von Graham entwickelte Methode der simulierten marginalen 

Steuersätze, die eine explizite Modellierung und Berücksichtigung der Ertragssituation 



 

vorsieht. Im Rahmen dieses Ansatzes wird die steuerliche Verlustverrechnung explizit 

berücksichtigt. Dieser Ansatz kann damit insbesondere als ein geeignetes 

Instrumentarium zur Analyse von Steuerreformmaßnahmen dienen, bei denen 

entsprechende Änderungen eine Rolle spielen. 

Die vorliegende Arbeit ist die erste empirische Analyse, die den Zusammenhang 

zwischen dem Investitionsverhalten von in Deutschland ansässigen Unternehmen und 

den von Graham entwickelten, empirisch bestimmten marginalen Steuersätzen 

untersucht. Die durchgeführte empirische Analyse basiert auf dem umfangreichsten 

Jahresabschlussdatensatz für Deutschland, der zu wissenschaftlichen Zwecken genutzt 

werden kann. Unter Verwendung der Unternehmensbilanzstatistik der Deutschen 

Bundesbank wurden über 100.000 Unternehmen im Beobachtungszeitraum von 1971 

bis 2002 untersucht.  

Im Rahmen der multivariaten Analyse zeigt sich, dass der marginale Steuersatz nach 

Graham in dem Reduzierte-Form-Modell (ADL-Modell) der Investitionsfunktion zu 

plausiblen Ergebnissen führt. Die geschätzte Elastizität liegt betragsmäßig zwischen 0.1 

und 0.2. Eine Reduzierung des marginalen Steuersatzes um 10% würde demnach mit 

einer durchschnittlichen Erhöhung der Investitionsneigung von 1 bis 2 Prozent 

verbunden sein. Die Verwendung dieser marginalen Steuersätze in einem 

Fehlerkorrekturmodell führt hingegen zu keinen plausiblen Ergebnissen. 

Zusammenfassend kann festgehalten werden, dass die Methode von Graham als eine 

zusätzliche Informationsquelle im Rahmen von empirischen Analysen anzusehen ist, 

die neben den bekannten Methoden der effektiven marginalen Steuersätzen (EMTR) 

und effektiven Durchschnittssteuersätzen (EATR) durchaus eine Berechtigung besitzt. 
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Corporate marginal tax rate, tax loss carryforwards and 
investment functions 

– Empirical analysis using a large German panel data set∗ 

1 Introduction 

Over the past two decades, the relationship between corporate investment 

behaviour and taxation has become increasingly central to economic and tax policy and 

therefore also a focus of empirical research. Against the backdrop of economic 

globalisation and the associated increase in capital mobility, corporate taxation have 

become one way for governments to compete with one another to attract investment and 

thereby create jobs. As a result of this competition, most industrialised countries have 

cut corporate tax rates, in some cases by a large margin. These reductions are generally 

financed by broadening of the tax base, with limitations in depreciation allowances and 

offsetting of tax losses at the top of the agenda.  

The extent to which investment behaviour reacts to changes in this framework is 

the subject of empirical research, which seeks to identify determinants of corporate 

investment. Devereux (2003), Devereux, Griffith and Klemm (2002) and Devereux and 

Griffith (2003) provide a comprehensive summary of the various aspects of taxation 

(especially tax reforms). In the empirical literature, the effective marginal tax rate 

(EMTR) and effective average tax rate (EATR) proved the most suitable methods for 

analysing investment behaviour. One feature that distinguishes these methods is the 

assumption that firms turn a profit. The possibility of making a loss (and the resulting 

effective marginal tax rate of zero) is typically disregarded. One notable exception is the 

simulated marginal tax rate method developed by John R. Graham, which allows 

profitability to be explicitly modelled (Graham and Lemmon, 1998). Their approach 

explicitly accounts for tax loss offsetting, making it suitable for analysing tax reform 

measures. 

                                                 
∗ Authors’ affiliation: Fred Ramb, Deutsche Bundesbank, Economic Research Centre, Wilhelm-Epstein-

Straße 14, D-60431 Frankfurt am Main. This paper represents the authors personal opinion and does 
not necessarily reflect the views of the Deutsche Bundesbank or its staff. 
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This paper will, for the first time, apply the simulated marginal tax rate method to 

data from firms resident in Germany. The data are obtained from the Bundesbank’s 

corporate balance sheet statistics, which is one of the largest set of data available for 

research purposes in Germany. Subsequently, the suitability of this rate will be tested 

using empirical investment models. The principal conclusion of this analysis is that the 

simulated marginal tax rate method represents a complementary technique for 

determining the effects of taxation on investment behaviour.  

2 Theoretical background 

This section provides a description of two investment models widely used in the 

empirical literature. There then follows a description of the Graham approach to 

calculating simulated marginal tax rates. 

2.1 Empirical investment functions 
In the empirical literature in recent years, two models have proved to be 

particularly suited to estimating investment functions. These are the Autoregressive-

Distributed-Lag (ADL) model and the Error-Correction-Model (ECM). Bond and Van 

Reenen (2003) provide a summary of the derivation and functions as well as selected 

results.  

According to the Bond and Van Reenen (2003) approach, the desired long-run 

level of the optimal capital stock should be specified as a log-linear function of output 

and the user cost of capital. *
itk  is the logarithm of the capital stock of a firm i in period 

t, ity  the log of output and itj  the log of the user cost of capital. This gives the 

following function:  

t,it,i
*
it jyck ⋅−+= σ  (1) 

Assuming no adjustment costs, it returns the optimal capital stock for a profit-

maximising firm with a CES production function and constant returns to scale. To 

derive an investment equation which can be estimated ( *
itk  is unobservable), the static 
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model is first-differenced using the following approximation, where tI  are investments 

and δ  the depreciation rate: 

∗

−
=≈−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
t,it,i

1t

t k k 
K

I ΔΔδ  (2) 

where itk  is the observable capital stock. 

Since the transition from the current to the optimal capital stock is not fully 

completed in the current period, lag structures (distributed lags) of the type ∗
−stk Δ or 

stk −Δ  are incorporated to allow for this. This results in a dynamic specification: 

( ) ( ) ∗= t,it,i k Lbk La ΔΔ  (3) 

The capital stock for the current period t represents preceding periods (t-s), where 

a(L) and b(L) are polynomials of the lag operators. Taking into account (1) and (3), the 

generalised estimation equation for an ADL-Model is 

( ) ( ) t,i
H

0h
ht,ih

H

0h
ht,ihi

1t,i

t,i y j 
K

I
εΔβΔαδ +∑+∑+=

=
−

=
−

−
 (4) 

In most empirical studies, this approach is extended by incorporating cash flow 

terms. These act as measures of liquidity and enable the model to take adequate account 

of access to financial resources. 

( ) ( )

t,i
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ht,i
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⎟
⎠

⎞
⎜
⎜
⎝

⎛
+

∑+∑+=

= −−

−

=
−

=
−

−
 (5) 

An Error-Correction-Model (ECM) offers an alternative to the ADL approach, but 

is also derived from equation (1). In fact, the ECM is nothing more than a particular 

parametrization of an ADL-model. The difference is a partial adjustment process for the 
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optimal capital stock. The gap between the desired and optimal capital stock is filled by 

a constant parameter θ . 

( )1t,it,it,i
1t

t kkk 
K

I
−

∗

−
−=≈−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
θΔδ  (6) 

Assuming an ADL (2,2) model, suitable reparametrisation (Bean (1981)), use of 

the approximation (2) and the inclusion of cash flow terms gives the following error 

correction model. 

( ) ( )
( ) ( ) [ ]

( )[ ]
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The corresponding empirical estimation function is 
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 (8) 

with the unobserved firm-specific effect iη . Under these modelling conditions, 0<θ  

is consistent with error correction in the sense that realised capital stock exceeding the 

desired level is coupled with lower future investment.  

The aim of this study is not to determine the elasticities for the user cost of 

capital.1 Instead, it seeks to test the suitability of the approach for measuring marginal 

tax rates developed by Graham (1996a, 1996b). From this point forward, this study shall 

assume that all effects incorporated in the user cost of capital besides the tax rate and 

offsetting of losses (including, inter alia, the tax system, depreciation allowances and 

                                                 
1 See, inter alia, the studies by Chirinko, Fazzari and Meyer (1999) and Harhoff and Ramb (2001). 
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interest rates) are identical for all firms and can therefore be represented by time 

dummies in the empirical analysis. Hence, the simulated marginal tax rates are the sole 

cause of firm-specific variation. Given that cuts in the tax rate are frequently associated 

with a deterioration in methods of offsetting depreciation allowances, this will be 

helpful when interpreting the estimated parameters later. 

2.2 Simulating corporate marginal tax rates 
In most industrialised countries, the past two decades were marked by corporate 

tax reform. The average tax rate has fallen from 48% at the start of the 1980s to 35% by 

the end of the 1990s. One-third of EU member states have brought their statutory tax 

rate below 30% during the last 10 years. The lower tax rates were frequently funded by 

broadening the tax base. Generally, depreciation allowances have become less 

generous.2 However, the restrictions imposed on methods of offsetting loss were 

virtually disregarded.  

A hallmark of most methods used to quantify tax reform measures is their 

assumption that the firms are profitable. Determining the various procedures for 

quantifying the tax burden presupposes that the firms turn a taxable profit. These 

methods generally disregard the fact that, for firms making a loss or those where tax 

loss carryforwards exceed taxable revenue, the model depend on loss carryforward.3 

Graham (1996a, 1996b) addressed this issue and developed a method that explicitly 

takes tax loss offsetting into account. It is known as the simulated marginal tax rate. 

There now follows a brief summary of his method. 

Calculating the simulated marginal tax rate requires a model of future income. 

This is obtained from a statistical forecast of the future tax assessment basis, where 

taxable income (TI) follows a random walk.4 In line with expectations, TI  is defined as 

the sum of 1tTI −  and a random innovation tε  at time t .5 

                                                 
2 See Devereux, Griffith and Klemm (2002), Devereux and Griffith (2003) and also Gordon, 

Kalambokidis and Slemrod (2004) for a summary of how to quantify tax reform measures. 
3 The Devereux (1989) study is an exception. 
4 As well as the simplified assumption of a random walk used here, other factors affecting future income 

can also be identified, such as indebtedness and the likelihood of insolvency. For simplicity, I have 
chosen to omit them here. 

5 For a precise description of the technique using an example, see Graham and Lemmon (1998) and 
Shelvin (1990). 



 6 

Fehler! Es ist nicht möglich, durch die Bearbeitung von Feldfunktionen 

Objekte zu erstellen. (9) 

The random innovation tε  is found from a normal distribution with a mean 

calculated from the historical rate of revenue growth and a standard deviation based on 

the deviation in historical revenue. Based on these assumptions, estimates are calculated 

over the period 1tTI +  to ntTI + , where n  denotes the maximum permitted period for 

tax loss carryforwards. The net present value of the firms’ tax liabilities is determined 

based on the historical TI  from 1t −  and 2t −  as well as the forecasts for the 

following 20 periods6 ( 1t +   to 20+t ). In a second stage, the net present value of the 

firms’ tax liabilities is recalculated based on the same information from 2t −  to 20t +  

except that, this time, one euro is added to each TI  in t . The net present value of the 

firms’ tax liabilities with the added euro corresponds to the marginal tax rate at time t .  

The innovation tε  denotes the level of uncertainty for the future TI . To ensure 

that both positive and negative income shocks are possible, the marginal tax rate 

simulation is repeated 50 times.7 The arithmetic mean of all the simulation results 

incorporates a possible spectrum of future environmental conditions (distributions). 

Using this method, the income and marginal tax rates are usually identical for firms 

which are profitable throughout the period covered by the analysis. However, it is a 

different story for firms making a loss: their marginal tax rate is lower than the 

corresponding income tax rate. Among other factors, this is attributable to the 

estimations of future TI   which, depending on past distributions, might be negative for 

some firms.  

In accordance with the procedure described here, the simulated marginal tax rates 

were calculated for a data set of firms resident in Germany. The descriptive results and 

the suitability of these rates for empirical investment functions are discussed below.  

                                                 
6 Empirical models typically use a forecast for a 20-year period. 
7 The simulation may be repeated infinitely. However, empirical analysis shows that more frequent 

simulations do not yield any major changes in the average marginal tax rate. 
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3 Data, the tax framework and descriptive evidence 

In the empirical analysis, particular attention must be paid to the construction of, 

and assumptions made for, the measure of the tax burden described above. First, the 

data set must include a sufficient number of firms with tax loss carryforwards. Second, 

estimating plausible regression coefficients presupposes that the tax framework for the 

offsetting of losses ought to change during the observation period. Third, a meaningful 

estimate of a firm’s future earnings requires a sufficiently large number of observations. 

These points impose greater requirements on any potential data set. For Germany, only 

the Bundesbank’s corporate balance sheet statistics make the grade. 

3.1 Bundesbank’s corporate balance sheet statistics 
This study is based on the Bundesbank's corporate balance sheet statistics. From 

1964 to 1998, the Bundesbank collected financial statements via its branches for non-

financial corporations in Germany in connection with its rediscount business. Overall, 

the statistics comprise approximately 70,000 financial statements from households and 

corporations for each year over this period.8 Since the beginning of monetary union in 

1999, the Bundesbank has collected financial statements in connection with an analysis 

of the creditworthiness of eligible assets. This duty is laid down in Article 18.1 of the 

Statute of the European System of Central Banks, whereby national central banks must 

ensure that lending is based on adequate collateral. However, owing to these more 

stringent credit rating requirements, the number of financial statements fell from 36,000 

in 1999 to around 21,000 in 2003.9 This significant decline in the sample size reduced 

the analytical potential of the microdata set. In particular, selection bias is likely to have 

occurred, as the sample tends to include larger firms and those with a high credit 

rating.10 A panel data set for the 1971-2002 period is currently available for research 

purposes.11 

                                                 
8 A complete account of the statistics including the methodology can be found in Deutsche Bundesbank 

(1998) and Stöss (2001). 
9 For details of the methodology, see Deutsche Bundesbank (2004). 
10 An analysis of small and medium-sized firms using this data was conducted in Deutsche Bundesbank 

(2003). The problem of selection bias was one reason why a new micro data set was created; see 
Deutsche Bundesbank (2005). 

11 This data set may be used by German and foreign researchers (for research purposes) subject to certain 
conditions. 
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3.2 Underlying tax conditions for loss offsetting 
The empirical analysis is focused on corporations resident in Germany. The tax 

framework in Germany for the relevant taxes (corporation tax on retained and 

distributed profits, solidarity surcharge, average trade tax collection multipliers) and the 

provisions related to the offsetting of losses will be discussed here. Between 1971 and 

2002 (the period under review), there were two changes to the German tax system. A 

classical tax system following the US model with a split rate of corporation tax, with 

double taxation at shareholder level, was in effect between the end of World War II and 

1976. From 1977 to 2000, a full imputation system with a split rate of corporation tax 

was in place, which meant no double taxation. A classical tax system, which uses a 

shareholder relief system to reduce the level of double taxation at shareholder level, was 

reinstated in 2001. 

Table 1 shows the change in corporation tax rates and the solidarity surcharge 

over time. The early 1990s brought frequent tax reforms, which were characterised by a 

marked decline in the rate of corporation tax and, with the introduction of the solidarity 

surcharge, also synonymous with an additional tax burden on firms. The increase in the 

average trade tax collection multiplier began to slow in the early 1990s and actually 

reversed from 2000 onwards. 
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Table 1. Development of tax rates in Germany 

 Corporation tax
retained profits 

Corporation tax
distributed 

profits 

Solidarity 
surcharge 

Average 
trade tax 
collection 
multiplier 

1970 1976 51% 15% / 283 to 319 

1977-1989 56% 36% / 322 to 362 

1990 50% 36% / 364 

1991-1992 50% 36% 3.75% 363 to 370 

1993-1994 50% 36% / 371-372 

1995-1997 45% 30% 7.5% 373-387 

1998 45% 30% 5.5% 390 

1999-2000 40% 30% 5.5% 389 

2001-2002 25% 25% 5.5% 385 to 386 

2003 26.5% 26.5% 5.5% 387 

2004-2006 25% 25% 5.5% 387 

Sources: Federal Finance Ministry for corporation tax rates and solidarity surcharge. Federal Statistical 
Office for the average trade tax collection multiplier. 

 

The process of tax loss carryback is regulated in section 10(d) of the Income Tax 

Act (Einkommensteuergesetz). The legal basis for the inter-temporal deduction of losses 

is the principle of fairness in the tax system and, especially, that of taxing financial 

performance (Homburg, 2005). Offsetting tax losses can be broadly split into four 

components: the duration and volume of the carryforward and the duration and volume 

of the carryback. The legal provisions governing these components were tightened in 

the period under review. Table 2 provides a summary of events. The rules on loss 

carrybacks have been toughened considerably, especially since 2000. By contrast, 

carryforward options have only been restricted since the start of 2004.  The primary aim 

of the regulations in place since then has been to prevent firms from reducing the tax 

burden on their pre-tax profit to zero by deducting losses carried forward. 
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Table 2. Tax offsetting in Germany 

 Carryback period Carryback volume 

1970-1975 Not permitted 0 

1976-1983 1 year DM 5 million 

1984-1999 2 years DM 10 million 

2000 1 year €2 million 

2001-present 1 year €1 million 

 

 Carryforward period Carryforward volume 

1970 – 1983 5 years Unlimited 

1984 – 2003 Unlimited Unlimited 

2004-present Unlimited Unlimited 

(max. 60% of taxable 

income may be offset) 

 

3.3 Descriptive evidence 
The first step of the descriptive analysis will look at selected variables to describe 

the data set used. The data was first constrained to ensure conformity with the 

applicable conditions. The empirical analysis only uses data from corporations for 

which at least three consecutive observations are available during the period under 

review and which are outside the financial or public sector. The reason the data is 

restricted to corporations is that the corporate balance sheet statistics do not give details 

about the owners, which are required for calculating the tax burden. Public sector and 

financial corporations are omitted because both groups are under-represented (banks 

and insurance companies are entirely absent, for instance) and because different rules 

typically apply for determining the tax base. 
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Table 3. Descriptive statistics 

 Mean Standard 
deviation 

Lower 10th 
percentile 

Median Upper 10th 
percentile 

Employees      
1980 346 4,315 6 40 330 
1990 361 4,686 6 40 355 
2000 544 6,614 6 53 569 

Total assets      
1980 35 434 0 3 24 
1990 41 573 1 3 30 
2000 143 2256 1 6 115 

Turnover      
1980 49 522 1 5 43 
1990 54 634 1 6 50 
2000 131 1696 1 10 119 

Cash flow      
1980 2.33 32.38 0.00 0.18 2.02 
1990 3.40 56.59 0.00 0.20 2.79 
2000 12.02 254.28 0.00 0.35 7.98 

Pre-tax profit      
1980 2 30 0 0 1 
1990 2 33 0 0 2 
2000 8 166 0 0 6 

Loss carried 
forward 

     

1980 2.07 24.69 2.35 0.11 0.01 
1990 1.53 16.02 1.77 0.10 0.01 
2000 8.67 68.17 10.13 0.31 0.01 

Dividends      
1980 1.93 14.96 0.01 0.12 1.85 
1990 2.48 19.90 0.01 0.14 2.30 
2000 13.88 132.40 0.03 0.42 11.30 

Capital ratio      
1980 0.18 0.17 0.03 0.13 0.39 
1990 0.16 0.18 0.01 0.11 0.37 
2000 0.21 0.21 0.02 0.15 0.49 

All values were deflated using the GDP price index (base year: 1995). Figures for balance sheet total, 
turnover, cash flow, pre-tax profit, loss carried forward and dividends are in millions. Statistical 
calculations of firms’ dividends and losses carried forward only where applicable. The deflated variables 
are also used in the multivariate analysis.  
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Table 3 gives an indication of the structure and quality of the data used. The 

statistics on the number of employees, the total asses and turnover show that small, 

medium-sized and large enterprises are represented in the data set. They also show that, 

on average, the firms expanded between 1980 and 1990. The rise in the indicators for 

the year 2000 is attributable to the change in the data collection method discussed in 

section 3.1. Hence, a robustness check is required in the multivariate analysis for the 

period post-1997 to detect potential selection bias towards large and successful 

corporations. Furthermore, table 3 indicates that more than 10% of the corporations 

made a pre-tax profit. A sharp rise in tax loss carryforwards can be detected from 2000 

onwards. This may be due to selection bias. On the other hand, the rise can also be 

explained by the special effects that occurred in 2000, which represented the final 

opportunity to offset disposal losses from equity holdings against tax. A closer analysis 

of a sample which is included in the data set throughout the period under review 

(balanced panel) supports the latter explanation.  

Table 4 shows a breakdown of firms by size. The categories used are as defined 

by the EU (European Commission, 2003). Small enterprises are defined as having fewer 

than 50 employees and turnover not exceeding €10 million or fewer than 50 employees 

and an annual total assets not exceeding €10 million. Medium-sized enterprises have 

between 50 and 250 employees and turnover of between €10 million and €50 million or 

between 50 and 250 employees and a total assets of between €10 million and €43 

million. Table 4 illustrates that all size categories were adequately represented. The 

proportion of small enterprises remained constant between 1980 and 1990. Over the 

same period, the share of medium-sized enterprises increased. Since the change in 

methodology, however, the share of small enterprises has fallen considerably. This has a 

detrimental effect on the representativeness of the sample and will be taken into account 

at subsequent stages of the empirical analysis. Furthermore, it should be noted that the 

overall sample is characterised by a large number of entry and exits throughout the 

panel. For example, the total number of small enterprises that were part of the sample 

during the observation period amounted to around 95,000.  
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Table 4. Number of firms and observations by size 

 Small 
enterprises 

Medium-
sized 

enterprises 

Large 
enterprises 

1980 25,066 
(62.32%) 

3,219 
(8.00%) 

11,934 
(29.67%) 

1990 29,054 
(62.28%) 

6,243 
(13.38%) 

11,350 
(24.33%) 

2000 12,313 
(48.72%) 

5,545 
(21.94%) 

7,416 
(29.34%) 

1971-2002 95,088 22,428 43,166 
 

It is crucial for the purposes of this study that the sample includes a sufficient 

number of firms with losses and tax loss carryforwards. Table 5 indicates the number of 

observations, the number of firms and the respective percentage share of firms with a 

negative pre-tax result, arranged by size. Overall, around two-thirds of the small 

enterprises (61,000 out of 95,000) made a pre-tax loss in the period under review. 

Approximately one-third of these firms reported a negative pre-tax result for only one 

year. As much as 17 per cent of small enterprises reported a negative result in five or 

more years. In terms of the frequency with which they post losses, medium-sized and 

large enterprises are very similar. Just under 25 per cent made a loss in only one year. 

At over 25 per cent, the share of firms posting a loss in more than four years is notably 

higher than for small enterprises.  
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Table 5. Number of periods with a negative pre-tax result (1971 to 2002) 

 Small enterprises Medium-sized 
enterprises 

Large enterprises 

 Obs. Firms Obs. Firms Obs. Firms 

1 124,267 
(26.08%) 

19,697 
(31.81%) 

21,817 
(21.09%) 

3,769 
(23.85%) 

48,201 
(19.99%) 

7,573 
(24.95%) 

2 100,207 
(21.03%) 

14,803 
(23.91%) 

19,569 
(18.91%) 

3,278 
(20.74%) 

41,035 
(17.02%) 

6,242 
(20.56%) 

3 76,646 
(16.08%) 

10,294 
(16.63%) 

16,131 
(15.59%) 

2,560 
(16.20%) 

36,240 
(15.03%) 

4,950 
(16.31%) 

4 56,546 
(11.87%) 

6,377 
(10.30%) 

12,396 
(11.98%) 

1,909 
(12.08%) 

30,107 
(12.49%) 

3,591 
(11.83%) 

≥5 118,845 
(24.94%) 

10,745 
(17.35%) 

33,558 
(32.43%) 

4,290 
(27.14%) 

85,549 
(35.48%) 

7,999 
(26.35%) 

Total 476,511 61,916 103,471 15,806 241,132 30,355 

 

Losses from preceding periods – known as loss carryforwards – are also relevant 

when assessing a firm’s pre-tax result (see table 6).12 Approximately one-third of all 

firms (regardless of size) have carried a loss forward at least once during the period 

under review. Although the figures reveal no difference between the groups for firms 

with a loss carryforward in one year, medium-sized and large enterprises are far more 

likely to have carried a loss forward over more than four years (around 25% of them). It 

is possible to derive from tables 5 and 6, therefore, that large and medium-sized firms 

post losses far more frequently and carry losses forward for a somewhat longer time. It 

should be remembered, however, that tax regulations covering loss carrybacks may 

already suffice to prevent small firms from having to carry losses forward. 

                                                 
12 For a precise assessment, loss carrybacks would also need to be considered. However, this empirical 

analysis only includes current financial statements, not corrected ones from the previous year.  
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Table 6. Number of periods with tax carryforwards (1971 to 2002) 

 Small enterprises Medium-sized 
enterprises 

Large enterprises 

 Obs. Firms Obs. Firms Obs. Firms 

1 71,708 
(31.40%) 

10,039 
(34.25%) 

14,075 
(29.67%) 

2,313 
(31.12%) 

31,789 
(26.45%) 

4,370 
(30.32%) 

2 42,620 
(18.66%) 

6,205 
(21.17%) 

8,521 
(17.96%) 

1,437 
(19.33%) 

19,435 
(16.17%) 

2,739 
(19.00%) 

3 32,424 
(14.20%) 

4,598 
(15.69%) 

5,762 
(12.15%) 

987 
(13.28%) 

14,591 
(12.14%) 

1,974 
(13.70%) 

4 21,950 
(9.61%) 

2,732 
(9.32%) 

4,468 
(9.42%) 

708 
(9.53%) 

11,189 
(9.31%) 

1,383 
(9.60%) 

≥5 59,661 
(26.13%) 

5,737 
(19.57%) 

14,617 
(30.81%) 

1,988 
(26.75%) 

43,192 
(35.93%) 

3,946 
(27.38%) 

Total 228,363 29,311 47,443 7,433 120,196 14,412 

 

On its own, however, the number of firms does not provide the full picture 

regarding the relevance of the negative effect of government tax revenue losses. Table 7 

shows the sum total of loss carryforwards by size grouping for the years 1980, 1990 and 

2000. The sum total of all losses carried forward by small firms rose from €440 million 

in 1980 to €2.3 billion in 2000. As the number of small firms declined over that period, 

the magnitude of the loss carryforwards per firm has risen significantly. Among large 

firms, the total increased more markedly, from €3.6 billion to just under €20 billion.13 

                                                 
13 Assuming that firms post profits of a similar amount, corporation tax losses can be calculated by 

multiplying these figures by the tax rate. 
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Table 7. Revenue relevance of loss carryforwards (values in millions) 

 Small 
enterprises 

Medium-
sized 

enterprises 

Large 
enterprises 

1980 -440.31 -295.83 -3,589.19 

1990 -704.08 -399.40 -4,100.68 

2000 -2,360.19 -1,644.03 -19,883.97 
 

The effective marginal tax rates (calculated according to the Graham method) are 

central to this empirical study. These were determined using a simulation program I 

developed based on the method outlined in section 2.2 and using the data presented 

above.14 Figure 1 illustrates the average effective marginal tax rates. According to 

Graham marginal tax rates are highest for medium-sized firms throughout the 

observation period. This is attributable to the results of the descriptive analysis, which 

found that, in comparison, these firms post losses more rarely and carry forward lower 

losses. By contrast, marginal tax rates are lowest for small enterprises. This is surprising 

given that it is also the group with the smallest losses and loss carryforwards; however, 

the relative size of the losses and loss carryforwards provides the explanation. If the 

annual pre-tax profit is low in comparison with the current tax carryforwards, then the 

marginal tax rate is lower than the income tax rate as a result. As the discrepancies 

between the groups are minor, the groups will not be evaluated separately in the 

following multivariate analysis.15 

                                                 
14 The program was programmed in Stata; a copy may be obtained from the author on request. 
15 The multivariate analysis was also carried out for the individual size categories. Here, too, there were 

no discernible differences between the groups. 
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Figure 1. Graham’s effective marginal tax rates by size 

 

 

4 Marginal tax rate in empirical investment functions 

The multivariate analysis investigates the suitability of Graham's marginal tax rate 

in empirical investment functions. Two model types have come to the fore in the 

empirical literature in recent years: the more reduced-form Autoregressive-Distributed-

Lag (ADL) model and the somewhat more structural-form Error-Correction-Model 

(ECM). Typically, these studies have focused on the elasticity of the user cost of capital 

as a determinant for investment behaviour; it is particularly relevant to monetary 

transmission.16 The present analysis disregards both the interest-rate channel and 

methods of offsetting depreciation. Instead, it centres on the applicable marginal tax rate 

given expected pre-tax earnings (including loss-offsetting). I shall only discuss the 

additional explanatory variables used in the models with reference to their sign and 

magnitude. 

                                                 
16 For Germany, empirical evidence indicates an elasticity of around 0.3 (Harhoff and Ramb, 2001). 
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4.1 Econometric results 
First, the marginal tax rate is inserted into an ADL model; equation (6) is 

estimated using fixed effects17 and GMM.18 The results can be found in table 8, the 

number of lag lengths used having been determined iteratively.19 In the simple fixed 

effects estimation, the turnover, cash-flow and lagged endogenous variables all have the 

correct sign and are of an economically plausible magnitude. As a result, the long-run 

coefficients are comparable with those from other studies (Harhoff and Ramb, 2001). 

As expected, the contemporaneous and lagged variables for the marginal tax rate were 

negative. The long-run coefficient of 0.028 is highly significant, yet it seems 

comparatively low. The test statistics for autocorrelation indicate a higher-order 

autoregressive process.  

As there may be a correlation between the lagged endogenous variable and the 

disturbance term, the fixed effects estimation is distorted.20 Hence, the same 

specification was also estimated using a GMM model, considerably altering the results. 

The autocorrelation tests and the Sargan test of overidentifying restrictions direct us to 

the correct choice of specification for the autoregressive structure and instruments. A 

negative sign is expected for the lagged endogenous variable, which reflects the process 

of adjustment to the optimal capital stock. However, the lagged endogenous variable 

has the wrong sign and the long-run coefficients for turnover and the marginal tax rate 

appear implausibly high. 

For large panel data sets (time and cross-section dimension), this phenomenon is 

not surprising because the high heterogeneity in the data can cause such distortions in 

the results.21 The econometric literature proposes two possible solutions for this 

problem. One option is to use smaller samples which, for this data set, could be 

achieved by conducting sector-specific analyses, for example. The second approach 

tends to be more methodical in nature, requiring the statistical features of longer panel 

                                                 
17 All fixed effects estimations were calculated using the first-difference estimation approach. 

Asymptomatically, this leads to the same results as the “within” estimation approach. 
18 The random effects estimation procedure proved unsuitable. The null hypothesis of the Hausmann test 

(i.e. no correlation between individual effects and explanatory variables) was rejected. 
19 The optimal lag lengths are determined by excluding insignificant lags. 
20 Known as the Nickell bias. 
21 For a discussion of this effect see Kiviet and Philips (1993). 
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data series.22 When using only long data series, the inclusion of a lagged endogenous 

variable is of secondary importance. It can be shown that a simple fixed effects 

estimation is consistent and unbiased. 

Table 8. Results of the ADL model 

 Fixed effects GMM 

Lag investment / capital  -0.427 (0.005) *** 0.079 (0.010) *** 
Turnover (t) 0.102 (0.007) *** 0.435 (0.092) *** 

(t-1) 0.090 (0.008) *** 0.200 (0.071) *** 
(t-2) 0.031 (0.008) *** 0.113 (0.074) 
(t-3) 0.006 (0.006) 0.034 (0.077) 

Marginal tax rate (t) -0.021 (0.001) *** -0.109 (0.029) *** 
(t-1) -0.015 (0.002) *** -0.072 (0.018) *** 
(t-2) -0.004 (0.001) *** -0.045 (0.013) *** 

Cash flow / capital (t) 0.126 (0.005) *** 0.067 (0.037) * 
(t-1) 0.095 (0.005) *** 0.068 (0.021) *** 
(t-2) 0.019 (0.004) *** 0.037 (0.013) *** 
(t-3) 0.009 (0.003) *** 0.061 (0.027) ** 

Static long-run coefficients  
Turnover 0.161 (0.016) *** 0.678 (0.259) *** 
Marginal tax rate -0.028 (0.003) *** -0.210 (0.068) *** 
Cash flow / capital 0.174 (0.007) *** 0.220 (0.065) *** 
Test AR 1 -22.72 [0.000] ** -25.48 [0.000] ** 
Test AR 2 -30.48 [0.000] ** 1.374 [0.169] 
Sargan test / 96.05 [0.081] 
Firms / Observations 22,689 / 99,601 22,689 / 99,601 

Standard deviations of the estimated coefficients in parentheses (*** significant at the 1%, ** significant 
at the 5%, * significant at the 10% level). p-values for autocorrelation and Sargan tests in parentheses. All 
regressions include a dummy for a loss carryforward and a full set of time dummies. Instruments for the 
GMM estimation are lag 2 and lag 3 of the endogenous variable “investment in capital stock in the 
preceding period” and the explanatory variables “turnover growth”, “growth rate of marginal tax rate” 
and the ratio of “cash flow to capital stock“ in the preceding period.  

 

The robustness check used a subsample of firms which had been included in the 

sample for at least 15 consecutive years. Table 9 lists the results for the fixed effects and 

GMM estimations.23 The results of the fixed effects estimation differ only negligibly 

from those for the sample as a whole. By contrast, the GMM estimation is marked out 

by smaller long-run coefficients and insignificant parameters for the cash-flow term. 

This is due, in part, to the structure of the data. The subsample is characterised by larger 

                                                 
22 In autoregressive panel data models, the Nickell bias lessens the longer the data series (see, for 

example, Arellano, 2003). 
23 The number of observations included in the estimations is less than 15 as, owing to lag formation and 

the instruments, the initial observations are not part of the estimation. 
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firms, which tend to have lower cash flow sensitivity than small and medium-sized 

enterprises.  

Table 9. Results of the ADL model (robustness check) 

 Fixed effects GMM 

Lag investment / capital -0.418 (0.013) *** 0.100 (0.026) *** 
Turnover (t) 0.101 (0.018) *** 0.270 (0.108) *** 

(t-1) 0.075 (0.022) *** 0.087 (0.028) *** 
(t-2) -0.001 (0.021) -0.002 (0.028) 
(t-3) -0.007 (0.016) 0.023 (0.020) 

Marginal tax rate (t) -0.017 (0.003) *** -0.051 (0.024) ** 
(t-1) -0.014 (0.004) *** -0.021 (0.010) ** 
(t-2) -0.004 (0.003) -0.013 (0.006) ** 

Cash flow / capital (t) 0.156 (0.023) *** 0.002 (0.075) 
(t-1) 0.109 (0.017) *** 0.068 (0.045) 
(t-2) 0.014 (0.015) 0.053 (0.037) 
(t-3) 0.004 (0.013) -0.050 (0.050) 

Static long-run coefficients   
Turnover 0.119 (0.041) *** 0.254 (0.121) *** 
Marginal tax rate -0.025 (0.006) *** -0.103 (0.038) *** 
Cash flow / capital 0.199 (0.029) *** 0.025 (0.056) 
Test AR 1 -8.455 [0.000] ** -13.23 [0.000] ** 
Test AR 2 -12.12 [0.000] ** -0.1344 [0.893] 
Sargan test  110.3 [0.657] 
Firms / Observations 1340 / 14757 1340 / 14757 

Standard deviations of the estimated coefficients in parentheses (*** significant at the 1%, ** significant 
at the 5%, * significant at the 10% level). p-values for autocorrelation and Sargan tests in parentheses. All 
regressions include a dummy for a loss carryforward and a full set of time dummies. Instruments for the 
GMM estimation are lag 2 and lag 3 of the endogenous variable “investment in capital stock in the 
preceding period” and the explanatory variables “turnover growth”, “growth rate of marginal tax rate” 
and the ratio of “cash flow to capital stock“ in the preceding period.  

 

Besides the ADL model, the empirical literature often uses the more structural 

Error-Correction-Model (equation 10).24 Table 10 summarises the results obtained using 

such a model. Following the method used for an ADL model, step one is a fixed effects 

estimation, step two a GMM estimation and step three a fixed effects estimation for a 

robust subsample.  

                                                 
24 Empirical results for Germany may be found in Harhoff and Ramb (2001).  
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The fixed effects estimation for the entire sample provides plausible and 

significant coefficients for the lagged endogenous variable, turnover growth and the 

cash flow variable. The second lagged variable for the logarithm of turnover should be 

viewed as a test of constant returns to scale. The fact that the coefficients are significant 

supports this hypothesis. According to the model derivation (see equation 9), the long-

run coefficient for the marginal tax rate is expressed by ( ) 010.0210 =++ γγγ .25 

However, the positive sign contradicts the expected coefficient which, theoretically, 

should be negative. Although the GMM estimation provides plausible values for these 

coefficients, they are very low. Furthermore, the lagged endogenous variable (which 

reflects the speed of adjustment) bears the wrong sign. Using a subsample with firms for 

which at least 15 observations are available and estimating a fixed effects model does 

not alter the result obtained using the full sample.  

4.2 Discussion 
To the best of the author’s knowledge, this is the first empirical study for 

Germany to test marginal tax rates calculated using the Graham method in investment 

models. Below, I shall discuss the suitability of the marginal tax rate for the empirically 

estimated investment models. I shall not offer a detailed interpretation of the other 

variables used in the estimations, but merely check their plausibility. Generally, it holds 

that the Graham method marginal tax rate can be meaningfully interpreted, in one of the 

investment models. However, it appears that the method can only be applied when 

specific conditions concerning the data structure and estimation technique are fulfilled. 

The ADL model provides plausible and significant results for the marginal tax 

rate and the other explanatory variables. The results indicate that the long-run elasticity 

of the marginal tax rate to investment activity is between 0.1 and 0.2. However, the 

larger the firm, the lower the elasticity. Provided we ignore the taxation paradox 

described in the literature, the results appear entirely plausible from a theoretical 

standpoint. Although the probability of making losses (see also the descriptive analysis) 

and therefore being subject to a lower tax rate (or, in extreme cases, a zero rate) 

increases the larger the firm, its relevance to investment activity is only minor. From an 

econometric perspective, the GMM estimation of the simple fixed effects estimation is 

                                                 
25 This is the coefficient for log marg tax rate (t-2) in table 10. 
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preferable. While the fixed effects estimation for the subsample shows less of a Nickell 

bias, the endogeneity problem remains for the right-hand side variables. The fact that 

the GMM estimation parameters are far more significant for the entire sample is due to 

the large sample size. Given that there are plausible reasons to explain the varying 

results obtained for the much smaller subsample, the GMM estimation can be said to 

provide efficient, consistent results.  

The literature notes that the sign of the estimated coefficient for the expected 

marginal tax rate is generally undetermined. If a firm anticipates being taxed at a higher 

rate, it may be well-advised to boost its investment activity to benefit from the positive 

effects of methods used to offset depreciation. This is known as the taxation paradox 

and results in a positive tax rate effect on investment. The extent to which this applies to 

the present data set can be tested by modifying the specifications. One option is to 

divide the data set into periods of time subject to different depreciation rates. However, 

as a change was not made to the depreciation rate for machinery and equipment until 

2001, it is not possible to attempt this with the available data set. Option two rests on 

the notion that the taxation paradox has a greater impact on profitable firms with a 

lower level of indebtedness (share of outside capital). Intuitively, a higher tax rate 

increases the present value of depreciation allowances (positive effect) and reduces 

future net income (negative effect). In firms with low net earnings marked by low 

indebtedness and low tax-deductible interest payments, the first effect predominates.26 

An ADL model estimation (using interaction terms) was conducted separately for 

profitable and non-profitable firms as part of the empirical analysis. The results are not 

listed in a table because the results did not detect a statistically significant difference 

between the two groups. This should be taken as an indication that the taxation paradox 

has only a slight bearing on this data set.  

Results for the marginal tax rate from the more structural Error-Correction-Model 

are surprisingly unsatisfactory. Although the short-term parameters bear the correct 

sign, the parameters for the long-run relationship do not allow for meaningful 

interpretation. Theoretically, one would anticipate a negative correlation between the 

expected marginal tax rate and investment activity over the long term as well. One 

                                                 
26 See, for example, Sinn (1987) and Weichenrieder (1995). 
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reason for the unsuitability of this type of model might be the rigid structure of the 

theoretical model; another, perhaps, an omitted variable bias. As the output and cash-

flow variables have the correct sign and are significant, it is more likely that the 

construction of the marginal tax rate is unsuitable and not that the model specification is 

fundamentally flawed.  

5 Summary and outlook 

This study is the first empirical analysis of the relationship between the 

investment behaviour of firms and Graham's empirically developed simulated marginal 

tax rates. The principal idea behind these simulated marginal tax rates is to take account 

of the expected earnings situation and, hence, explicit inclusion of the intertemporal 

offsetting of tax losses. Hence, this approach differs from others frequently used in the 

literature, which typically assume firms are profitable. The traditional approaches 

disregard the fact that firms posting losses are taxed at a zero rate and, in addition, are 

able to carry these losses forward to another period. Given resident firms’ increasing 

losses and loss carryforwards, this aspect is relevant, however. The objective is to 

acquire as comprehensive a picture as possible using a data set which is representative 

both in terms of its time dimension and the size of the firms.  

The empirical analysis I conducted was based on the most comprehensive set of 

annual financial statements available to researchers: the Bundesbank’s corporate 

balance sheet statistics. The study analysed more than 100,000 firms during the 1971-

2002 observation period. The descriptive analysis shows that, during the observation 

period, around two-thirds of the firms posted a loss in at least one year or carried 

forward a loss at least once. The duration and amount of the losses vary according to the 

size of the firm – large firms tend to have higher losses over a longer period. A marked 

rise in losses and loss carryforwards since the 1990s is apparent. Graham's expected 

marginal tax rates, which are calculated to allow for losses and loss carryforwards, 

indicate only comparatively minor differences between the enterprise size categories. 

However, the average marginal tax ratebased on Graham's approach is far less than the 

income tax rate. 
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The multivariate analysis showed that the reduced form (ADL) model for the 

marginal tax rate produced plausible results. The estimated elasticity level is between 

0.1 and 0.2. Therefore, a 10% cut in the marginal tax rate would entail an average 

increase of one to two percent in the propensity to invest. Note that this assumes an 

average overall effect which is dependent on changes to the tax rate and/or the offsetting 

of losses. The present methodology does not permit a breakdown into effects caused by 

the tax rate and those caused by the offsetting of losses. Note also that the firms are 

especially heterogeneous, which can precipitate various effects regarding expected 

investment activity. The more structural error correction model finds that the marginal 

tax rate is not suited to offering a plausible explanation of investment behaviour. One 

reason may be that the model has a less flexible structure which cannot adequately map 

the highly heterogeneous data. 

The substantial results of this paper are the significant elasticities which are 

comparatively small. Against the background of the used fixed effects methods this is 

not surprising. The major tax effects will be absorbed by the fixed time effects. The 

results are only driven by the expected firm profitability. In a model which combines 

the Graham marginal tax rates and effective average tax rates (EATR) or effective 

marginal tax rates (EMTR) the elasticities will become higher. 

The Graham marginal tax rates prove suitable in an ADL model. However, there 

are also drawbacks with this method. One particular Achilles’ heel is that the 

depreciation allowances are disregarded. Nor does the calculation method include 

different forms of financing or potential interest-rate effects. For this reason, the method 

is better viewed as an additional source of information for an empirical analysis; it 

certainly has its place alongside the more well-known methods used for calculating 

effective marginal tax rates (EMTR) and effective average tax rates (EATR).  

Future researchers would be well advised to compare and combine  various 

methods for calculating the marginal tax rates side-by-side in a single data set. A 

comparison of the methods used to calculate the effective marginal tax rates (EMTR) 

and effective average tax rates (EATR) would be especially interesting. Such studies 

would contribute to our understanding of how marginal tax rates affect investment 

behaviour. 



 26 

References 
Arellano, M., 2003. Panel Data Econometrics – Advanced Texts in Econometrics. 

Oxford University Press.  

Bean, C.R., 1981. An Econometric Model of Manufacturing Investments in the UK. 
Economic Journal, 58, 106-121. 

Bond, S. and J. Van Reenen, 2003. Microeconometric Models of Investment and 
Employment. The Institute for Fiscal Studies, London, Mimeo. 

Chirinko, R.S., S.M. Fazzari and A.P. Meyer, 1999. How Responsive is Business 
Capital Formation to its User Costs? An Exploration with Micro-Data. Journal of 
Public Economics, 74, 53-80. 

Deutsche Bundesbank, 2005. German enterprises’ profitability and financing – an 
analysis based on a new dataset. Deutsche Bundesbank, Monthly Report, October 
2005, 31-67. 

Deutsche Bundesbank, 2004. How the Bundesbank analyses enterprises’ 
creditworthiness. Deutsche Bundesbank, Monthly Report, September 2004, 59-72. 

Deutsche Bundesbank, 2003. The economic situation of small and medium-sized 
enterprises in Germany. Deutsche Bundesbank, Monthly Report, October 2003,  
29-53. 

Deutsche Bundesbank, 1998. The methodological basis of the Deutsche Bundesbank’s 
corporate balance sheet statistics. Deutsche Bundesbank, Monthly Report, October 
1998, 49-64. 

Devereux, M.P., 1989. Tax Asymmetries, the Cost of Capital and Investment, Economic 
Journal, 99, 103-112. 

Devereux, M.P., 2004. Measuring taxes on income from capital. In: P.B. Sorensen (ed.). 
Measuring the Tax Burden on Capital and Labour, Cambridge, USA: MIT Press, 
35-71. 

Devereux, M.P. and R. Griffith, 2003. Evaluating Tax Policy for Location Decisions, 
International Tax and Public Finance 10, 107–126. 

Devereux, M.P., R. Griffith and A. Klemm, 2002. Corporate Income Tax Reforms and 
International Tax Competition. Economic Policy, 451-495. 

European Commission, 2003. Recommendation concerning the definition of micro, 
small and medium-sized enterprises, Official Journal, L 124 dated 20 May 2003 
http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:124:0036:0041:EN:PD
F  

Gordon, R.H., L. Kalambokidis and J. Slemrod, 2004. A New Summary Measure of the 
Effective Tax Rate on Investment. In P.B. Sorensen (ed.). Measuring the Tax 
Burden on Capital and Labor. Cambridge, USA: MIT Press. 

Graham, J.R., 2003. Taxes and Corporate Finance. The Review of Financial Studies, 
Vol. 16, No. 4, 1075-1129. 



 27

Graham, J.R., 1996a. Debt and the Marginal Tax Rate. Journal of Financial Economics, 
Vol. 41, 41-73. 

Graham, J.R., 1996b. Proxies for the Corporate Marginal Tax Rate. Journal of 
Financial Economics, Vol. 42, 187-221. 

Graham, J.R. and M.L. Lemmon, 1998. Measuring Corporate Tax Rates and Tax 
Incentives: A New Approach. Journal of Applied Corporate Finance, Vol. 11.1, 
54-65. 

Graham, J.R., M.L. Lemmon and J.S. Schaller, 1998. Debt, Leases, Taxes, and the 
Endogeneity of Corporate Tax Status. Journal of Finance, Vol. LIII, No. 1,  
131-162. 

Harhoff, D. and F. Ramb, 2001. Investment and Taxation in Germany — Evidence from 
Firm-Level Panel Data. In: Deutsche Bundesbank (Eds.): Investing Today for the 
World of Tomorrow – Studies on the Investment Process in Europe, Springer, 
Heidelberg, 47-84. 

Homburg, S., 2005. Allgemeine Steuerlehre, München: Vahlen. 

Keen, M., 2002. The German Tax Reform of 2000. International Tax and Public 
Finance, 9, 603-621. 

Kiviet, J.F. and G.D.A. Phillips, 1993. Alternative Bias Approximations in Regressions 
with a Lagged Dependent Variable. Econometric Theory 9, 62-80. 

Shevlin, T., 1990. Estimating Corporate Marginal Tax rates with Asymmetric Tax 
Treatment of Gains and Losses. The Journal of the American Taxation 
Association, 12, 51-66. 

Sinn, H.W., 1987. Capital Income Taxation and Resource Allocation. North Holland: 
Amsterdam etc. 

Stöss, E., 2001. Deutsche Bundesbank’s corporate balance sheet statistics and areas of 
application. Schmollers Jahrbuch – Journal of Applied Social Science Series, 121, 
131-137. 

Weichenrieder, A.J., 1995. Besteuerung und Direktinvestition (Taxation and foreign 
direct investment). Tübingen: Mohr (Paul Siebeck). 

 



 

 28
 

The following Discussion Papers have been published since 2006: 

Series 1: Economic Studies 
 

 1 2006 The dynamic relationship between the Euro 
   overnight rate, the ECB’s policy rate and the Dieter Nautz 
   term spread Christian J. Offermanns 
 
 2 2006 Sticky prices in the euro area: a summary of Álvarez, Dhyne, Hoeberichts 
   new micro evidence Kwapil, Le Bihan, Lünnemann 
    Martins, Sabbatini, Stahl 
    Vermeulen, Vilmunen 
 
 3 2006 Going multinational: What are the effects  
   on home market performance? Robert Jäckle 
 
 4 2006 Exports versus FDI in German manufacturing: 
   firm performance and participation in inter- Jens Matthias Arnold 
   national markets Katrin Hussinger 
 
 5 2006 A disaggregated framework for the analysis of Kremer, Braz, Brosens 
   structural developments in public finances Langenus, Momigliano 
    Spolander  
 
 6 2006 Bond pricing when the short term interest rate Wolfgang Lemke  
   follows a threshold process Theofanis Archontakis 
 
 7 2006 Has the impact of key determinants of German 
   exports changed?  
   Results from estimations of Germany’s intra  
   euro-area and extra euro-area exports Kerstin Stahn 
 
 8 2006 The coordination channel of foreign exchange Stefan Reitz 
   intervention: a nonlinear microstructural analysis Mark P. Taylor 
 
 9 2006 Capital, labour and productivity: What role do Antonio Bassanetti 
   they play in the potential GDP weakness of Jörg Döpke, Roberto Torrini 
   France, Germany and Italy? Roberta Zizza 



 

 29

 
 10 2006 Real-time macroeconomic data and ex ante J. Döpke, D. Hartmann 
   predictability of stock returns C. Pierdzioch 
 11 2006 The role of real wage rigidity and labor market  
   frictions for unemployment and inflation  Kai Christoffel 
   dynamics Tobias Linzert 
 
 12 2006 Forecasting the price of crude oil via 
   convenience yield predictions Thomas A. Knetsch 
 
 13 2006 Foreign direct investment in the enlarged EU: 
   do taxes matter and to what extent? Guntram B. Wolff 
 
 14 2006 Inflation and relative price variability in the euro Dieter Nautz 
   area: evidence from a panel threshold model Juliane Scharff 
 
 15 2006 Internalization and internationalization 
   under competing real options Jan Hendrik Fisch 
 
 16 2006 Consumer price adjustment under the 
   microscope: Germany in a period of low Johannes Hoffmann 
   inflation Jeong-Ryeol Kurz-Kim 
 
 17 2006 Identifying the role of labor markets Kai Christoffel 
   for monetary policy in an estimated Keith Küster 
   DSGE model Tobias Linzert 
 
 18 2006 Do monetary indicators (still) predict 
   euro area inflation? Boris Hofmann 
 
 19 2006 Fool the markets? Creative accounting, Kerstin Bernoth 
   fiscal transparency and sovereign risk premia Guntram B. Wolff 
 
 20 2006 How would formula apportionment in the EU 
   affect the distribution and the size of the  Clemens Fuest 
   corporate tax base? An analysis based on  Thomas Hemmelgarn 
   German multinationals Fred Ramb 



 

 30 

 
 21 2006 Monetary and fiscal policy interactions in a New 
   Keynesian model with capital accumulation Campbell Leith 
   and non-Ricardian consumers Leopold von Thadden 
 
 22 2006 Real-time forecasting and political stock market Martin Bohl, Jörg Döpke 
   anomalies: evidence for the U.S. Christian Pierdzioch 
 
 23 2006 A reappraisal of the evidence on PPP:  
   a systematic investigation into MA roots  Christoph Fischer 
   in panel unit root tests and their implications Daniel Porath 
 
 24 2006 Margins of multinational labor substitution Sascha O. Becker 
    Marc-Andreas Mündler 
 
 25 2006 Forecasting with panel data Badi H. Baltagi 
 
 26 2006 Do actions speak louder than words? Atsushi Inoue 
   Household expectations of inflation based Lutz Kilian 
   on micro consumption data Fatma Burcu Kiraz 
 
 27 2006 Learning, structural instability and present H. Pesaran, D. Pettenuzzo 
   value calculations A. Timmermann 
 
 28 2006 Empirical Bayesian density forecasting in  Kurt F. Lewis 
   Iowa and shrinkage for the Monte Carlo era Charles H. Whiteman 
 
 29 2006 The within-distribution business cycle dynamics Jörg Döpke  
   of German firms Sebastian Weber 
 
 30 2006 Dependence on external finance: an inherent George M. von Furstenberg 
   industry characteristic? Ulf von Kalckreuth 
 
 31 2006 Comovements and heterogeneity in the  
   euro area analyzed in a non-stationary  
   dynamic factor model Sandra Eickmeier 
 



 

 31

 
 32 2006 Forecasting using a large number of predictors: Christine De Mol 
   is Bayesian regression a valid alternative to Domenico Giannone 
   principal components? Lucrezia Reichlin 
 
 33 2006 Real-time forecasting of GDP based on  
   a large factor model with monthly and  Christian Schumacher 
   quarterly data Jörg Breitung 
 
 34 2006 Macroeconomic fluctuations and bank lending: S. Eickmeier 
   evidence for Germany and the euro area B. Hofmann, A. Worms 
 
 35 2006 Fiscal institutions, fiscal policy and Mark Hallerberg 
   sovereign risk premia Guntram B. Wolff 
 
 36 2006 Political risk and export promotion: C. Moser 
   evidence from Germany T. Nestmann, M. Wedow 
 
 37 2006 Has the export pricing behaviour of German 
   enterprises changed? Empirical evidence 
   from German sectoral export prices Kerstin Stahn 
 
 38 2006 How to treat benchmark revisions? 
   The case of German production and Thomas A. Knetsch 
   orders statistics Hans-Eggert Reimers 
 
 39 2006 How strong is the impact of exports and 
   other demand components on German 
   import demand? Evidence from euro-area 
   and non-euro-area imports Claudia Stirböck 
 
 40 2006 Does trade openness increase C. M. Buch, J. Döpke 
   firm-level volatility? H. Strotmann 
 
 41 2006 The macroeconomic effects of exogenous Kirsten H. Heppke-Falk 
   fiscal policy shocks in Germany: Jörn Tenhofen 
   a disaggregated SVAR analysis Guntram B. Wolff 



 

 32
 

 
 42 2006 How good are dynamic factor models 
   at forecasting output and inflation? Sandra Eickmeier 
   A meta-analytic approach Christina Ziegler 
 
 43 2006 Regionalwährungen in Deutschland –  
   Lokale Konkurrenz für den Euro? Gerhard Rösl 
 
 44 2006 Precautionary saving and income uncertainty 
   in Germany – new evidence from microdata Nikolaus Bartzsch 
 
 45 2006 The role of technology in M&As: a firm-level Rainer Frey 
   comparison of cross-border and domestic deals Katrin Hussinger 
 
 46 2006 Price adjustment in German manufacturing: 
   evidence from two merged surveys Harald Stahl 
 
 47 2006 A new mixed multiplicative-additive model 
   for seasonal adjustment Stephanus Arz 
 
 48 2006 Industries and the bank lending effects of Ivo J.M. Arnold 
   bank credit demand and monetary policy Clemens J.M. Kool 
   in Germany Katharina Raabe 
 
 01 2007 The effect of FDI on job separation Sascha O. Becker 
    Marc-Andreas Mündler 
 
 02 2007 Threshold dynamics of short-term interest rates:  
   empirical evidence and implications for the Theofanis Archontakis 
   term structure Wolfgang Lemke 
 
 03 2007 Price setting in the euro area:  Dias, Dossche, Gautier 
   some stylised facts from individual Hernando, Sabbatini 
   producer price data Stahl, Vermeulen 
 
 04 2007 Unemployment and employment protection 
   in a unionized economy with search frictions Nikolai Stähler 



 

 33

 
 05 2007 End-user order flow and exchange rate dynamics S. Reitz, M. A. Schmidt 
    M. P. Taylor 
 
 06 2007 Money-based interest rate rules: C. Gerberding 
   lessons from German data F. Seitz, A. Worms 
 
 07 2007 Moral hazard and bail-out in fiscal federations: Kirsten H. Heppke-Falk 
   evidence for the German Länder Guntram B. Wolff 
 
 08 2007 An assessment of the trends in international 
   price competitiveness among EMU countries Christoph Fischer 
 
 09 2007 Reconsidering the role of monetary indicators 
   for euro area inflation from a Bayesian Michael Scharnagl 
   perspective using group inclusion probabilities Christian Schumacher 
 
 10 2007 A note on the coefficient of determination in Jeong-Ryeol Kurz-Kim 
   regression models with infinite-variance variables Mico Loretan 
 
 11 2007 Exchange rate dynamics in a target zone - Christian Bauer 
   a heterogeneous expectations approach Paul De Grauwe, Stefan Reitz 
 
 12 2007 Money and housing - Claus Greiber 
   evidence for the euro area and the US Ralph Setzer 
 
 13 2007 An affine macro-finance term structure model 
   for the euro area Wolfgang Lemke 
 
 14 2007 Does anticipation of government spending matter? Jörn Tenhofen 
   Evidence from an expectation augmented VAR Guntram B. Wolff 
 
 15 2007 On-the-job search and the cyclical dynamics Michael Krause 
   of the labor market Thomas Lubik 
 
 16 2007 Heterogeneous expectations, learning and 
   European inflation dynamics Anke Weber 



 

 34
 

 
 17 2007 Does intra-firm bargaining matter for Michael Krause 
   business cycle dynamics? Thomas Lubik 
 
 18 2007 Uncertainty about perceived inflation target Kosuke Aoki 
   and monetary policy Takeshi Kimura 
 
 19 2007 The rationality and reliability of expectations 
   reported by British households: micro evidence James Mitchell 
   from the British household panel survey Martin Weale 
 
 20 2007 Money in monetary policy design under 
   uncertainty: the Two-Pillar Phillips Curve Günter W. Beck 
   versus ECB-style cross-checking Volker Wieland 
 
 21 2007 Corporate marginal tax rate, tax loss carryforwards 
   and investment functions – empirical analysis 
   using a large German panel data set Fred Ramb 



 

 35

Series 2: Banking and Financial Studies 
 
 01 2006 Forecasting stock market volatility with J. Döpke, D. Hartmann 
   macroeconomic variables in real time C. Pierdzioch 
 
 02 2006 Finance and growth in a bank-based economy: Michael Koetter  
   is it quantity or quality that matters? Michael Wedow 
 
 03 2006 Measuring business sector concentration 
   by an infection model  Klaus Düllmann 
 
 04 2006 Heterogeneity in lending and sectoral Claudia M. Buch 
   growth: evidence from German Andrea Schertler 
   bank-level data  Natalja von Westernhagen 
 
 05 2006 Does diversification improve the performance Evelyn Hayden 
   of German banks? Evidence from individual Daniel Porath 
   bank loan portfolios  Natalja von Westernhagen 
 
 06 2006 Banks’ regulatory buffers, liquidity networks Christian Merkl 
   and monetary policy transmission Stéphanie Stolz 
 
 07 2006 Empirical risk analysis of pension insurance – W. Gerke, F. Mager 
   the case of Germany  T. Reinschmidt 
      C. Schmieder 
 
 08 2006 The stability of efficiency rankings when 
   risk-preferences and objectives are different Michael Koetter 
 
 09 2006 Sector concentration in loan portfolios Klaus Düllmann 
   and economic capital  Nancy Masschelein 
 
 10 2006 The cost efficiency of German banks: E. Fiorentino 
   a comparison of SFA and DEA A. Karmann, M. Koetter 
 
 11 2006 Limits to international banking consolidation F. Fecht, H. P. Grüner 
 



 

 36
 

 
 12 2006 Money market derivatives and the allocation Falko Fecht 
   of liquidity risk in the banking sector Hendrik Hakenes 
 
 01 2007 Granularity adjustment for Basel II Michael B. Gordy 
     Eva Lütkebohmert 
 
 02 2007 Efficient, profitable and safe banking: 
   an oxymoron? Evidence from a panel Michael Koetter 
   VAR approach  Daniel Porath 
 
 03 2007 Slippery slopes of stress: ordered failure Thomas Kick 
   events in German banking  Michael Koetter 
 
 04 2007 Open-end real estate funds in Germany – C. E. Bannier 
   genesis and crisis  F. Fecht, M. Tyrell 
 
 05 2007 Diversification and the banks’ 
   risk-return-characteristics – evidence from A. Behr, A. Kamp 
   loan portfolios of German banks C. Memmel, A. Pfingsten 
 
 06 2007 How do banks adjust their capital ratios? Christoph Memmel 
   Evidence from Germany  Peter Raupach 
 
 07 2007 Modelling dynamic portfolio risk using Rafael Schmidt 
   risk drivers of elliptical processes Christian Schmieder 
 
 08 2007 Time-varying contributions by the corporate bond 
   and CDS markets to credit risk price discovery Niko Dötz 
 
 09 2007 Banking consolidation and small business K. Marsch, C. Schmieder 
   finance – empirical evidence for Germany K. Forster-van Aerssen 
 
 10 2007 The quality of banking and regional growth Hasan, Koetter, Wedow 
 
 11 2007 Welfare effects of financial integration Fecht, Grüner, Hartmann 
 



 

 37

 
 12 2007 The marketability of bank assets and managerial Falko Fecht 
   rents: implications for financial stability Wolf Wagner 





 39

Visiting researcher at the Deutsche Bundesbank 

 
 
The Deutsche Bundesbank in Frankfurt is looking for a visiting researcher. Among others 
under certain conditions visiting researchers have access to a wide range of data in the 
Bundesbank. They include micro data on firms and banks not available in the public. 
Visitors should prepare a research project during their stay at the Bundesbank. Candidates 
must hold a Ph D and be engaged in the field of either macroeconomics and monetary 
economics, financial markets or international economics. Proposed research projects 
should be from these fields. The visiting term will be from 3 to 6 months. Salary is 
commensurate with experience. 
 
Applicants are requested to send a CV, copies of recent papers, letters of reference and a 
proposal for a research project to: 
 
 
Deutsche Bundesbank 
Personalabteilung 
Wilhelm-Epstein-Str. 14 
 
60431 Frankfurt 
GERMANY 
 






