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Abstract

Much progress has been made in recent years in developing and applying a direct measure

of utility using survey questions on satisfaction with income and with life in general. In this

paper we apply this new type of measurement to the study of money illusion. Using data from

the German Socio-Economic Panel for the years 1993 to 2003, we cannot reject the hypothesis

of no money illusion.
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1 Introduction

This paper proposes a novel test for the existence of money illusion. It is based on people’s

self-reported satisfaction with their income, as elicited in large household panel surveys. In the

absence of money illusion, reported income satisfaction should be unchanged if commodity prices

and nominal income increase (or decrease) by the same proportion. In other words, satisfaction

depends on real rather than on nominal income. If, by contrast, a proportional increase in prices

and nominal income increases subjective well-being, then we have evidence for money illusion. This

proposition can be tested.

Formally, suppose that an indirect utility function v(y, p) can be approximated by

v(y, p) ≈ β0 + β1 ln y + β2 ln p (1)

where y is nominal income and p is an appropriately defined price level. Then, the absence of money

illusion means that β1 = −β2. In order to test this restriction, we follow the recent literature in

empirical welfare economics (Frey and Stutzer, 2001, van Praag and Ferrer-i-Carbonell, 2004) and

take survey responses to a question such as “How satisfied are you with your income at present”

(on a scale from 0 to 10) as a proxy for v(y, p). An ordinary least squares (OLS) regression of v on

individual logarithmic income and the relevant logarithmic price level yields unbiased estimators

of β1 and β2 only if ln y and ln p are uncorrelated with the approximation error. With panel data,

an improved estimator can be based on a fixed effects specification.

We provide such estimates using data from a large, representative household panel survey, the

German Socio-Economic Panel (GSOEP), for the years 1993 to 2003, incorporating information on

income, satisfaction with household income, and regional cost of living indices provided by Roos

(2004). Satisfaction with household income serves as a proxy for individual utility in order to assess

money illusion, which is a new approach. The results show that people’s satisfaction with their

financial situation indeed responds to changes in the relevant price level – as postulated by standard

economic theory. Moreover, the hypothesis of no money illusion cannot be rejected.
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2 Background

The term money illusion was coined by J.M. Keynes in the early twentieth century and has gained

a lot of interest since, e.g., in an entire book by I. Fisher (1928). Money illusion provided a basis

for explaining involuntary unemployment and cyclical developments in the economy, but direct

empirical evidence did not exist. In the 1970s, it became unfashionable to build models around

money illusion, because it was not in line with the prevailing theory of utility-maximizing decisions

that should be based on real rather than nominal quantities.1

In the wake of the emergence of behavioral economics the topic has attracted renewed attention

lately. Money illusion counts among one of the many potential “anomalies” in human decision-

making. Whether it exists or not is an empirical matter, and Shafir et al. (1997) and Fehr and

Tyran (2001) are among the recent contributions in this field. Fehr and Tyran (2001) conclude,

from experimental evidence, that there is only “a small amount of money illusion at the individual

level, as expected, but beyond that there is no individual irrationality” (p. 1251). In contrast,

Shafir et al. (1997) find ample evidence for money illusion from surveys where participants had to

evaluate different (hypothetical) income and price scenarios. In addition, they found that framing

matters: “[...] when the emphasis is not purely economic, however, the attribution of well-being is

driven primarily by a nominal rather than a real evaluation.” (p. 352).

In our view, the question whether and to what extent money illusion at the individual level is

empirically relevant is not yet settled, and therefore warrants further investigation. We approach

the issue with a methodology that is completely different from – and in some respects superior to

– that of previous studies. We use evidence from a large, representative household survey rather

than an experimental student population. We avoid hypothetical questions and framing effects.

The information we use refers to the real current situation of the respondent, and it has been

collected – from the respondent’s point of view – in a context totally unrelated to the issue of

nominal versus real assessment.
1James Tobin (1972, p. 3) characterized the situation in the following way: “an economic theorist can, of course

commit no greater crime than to assume money illusion.”
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3 Data and Methods

Our primary data source is the GSOEP, a large representative longitudinal study of private house-

holds in Germany. The GSOEP surveys the same households annually since 1984. In 1990, it was

expanded to include households from the former German Democratic Republic. As the GSOEP

does not contain information about regional prices, another source is consulted. Roos (2004) calcu-

lates a cross-sectional cost of living index for the federal states of Germany in 1993 and extrapolates

it over time using information on regional inflation rates. Since the available cost of living series

only starts in 1993, we use the period 1993 to 2003 as our observation span.

The regression equation can be written as

v∗ijt = β0 + β1 ln yijt + β2 ln pjt + β3 lnnijt + δt + θj + εijt (2)

where j = 1, . . . , 12 indexes federal states, and t = 1993, . . . , 2003 indexes survey years. The ob-

served outcome vijt is the response to the financial satisfaction question, measured on an eleven

point response scale. We are well aware that this satisfaction measure is, strictly speaking, dis-

crete and ordinal. However, we disregard this aspect for simplicity and treat the survey responses

as cardinal. Past research has shown that it makes virtually no difference whether one uses lin-

ear models or non-linear ordered response models in applications with subjective well-being data

(Ferrer-i-Carbonell and Frijters, 2004).

The model postulates that individual satisfaction with income is a function of nominal income,

price level, household size, all in logs, as well as time (δt) and regional (θj) fixed effects. The control

for regional fixed effects is particularly important, as regions with attractive local amenities will

also tend to have high cost of living.

Ideally, we would like to measure prices at the individual level, i.e., for a basket of goods that

is typically consumed by that household. However, such a price index is not available, and the

next best alternative is to use regional cost of living indices pjt. Such indices are available for 13

out of the 16 states (Roos, 2004).2 Moreover, there is no separate coding in the GSOEP for the
2Bremen, Hamburg and Schleswig-Holstein do not report inflation rates.
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federal states Rhineland-Palatinate and Saarland, so that the cost of living index for these two

states had to be combined, leaving us with 132 distinct price observations (12 regional indices over

11 years). There is substantial variation in regional prices. The difference in the 1993 cost-of-living

index between the most expensive state (Hessen) and the least expensive state (Sachsen-Anhalt)

amounts to 23.4 percent. The average annual growth rates range from a low of 1.1 percent in Berlin

to a high of 1.9 percent in Sachsen-Anhalt.

Income is measured as current monthly household net income.3 Rather than using a pre-defined

equivalence scale, we include the log of the household size nijt as an additional regressor. Economies

of scale exist as long as |β3| < β1.

The data form an unbalanced panel. After restricting the sample to those aged 25 to 64, there is

a total of 116,169 observations on 23,073 distinct persons. In principle, the panel dimension can be

incorporated in the estimation procedure in a number of ways. At a minimum, the standard errors

should be corrected to account for clustering at the individual level. As was shown in previous

research, individual effects are pivotal in modeling subjective well-being (Ferrer-i-Carbonell and

Frijters, 2004), and the model can be estimated alternatively conditional on fixed effects (using the

within estimator) or by generalized least squares, treating the individual specific error component

as random. A Hausman test always rejects the random effects specification, and we therefore only

report the within estimates.

4 Results

Table 1 presents three sets of regression results. The simple OLS estimates of model (2) without

fixed effects are shown in the first column. The second column shows the results with fixed effects.

In the third column, the fixed effects model is extended by additional regressors.

The estimated income and size effects for the simple OLS model are similar to those found in
3This is total monthly income of all household members, after the deduction of tax and social security contributions,

and including regular transfer payments such as rent subsidy, child benefit, government grants, and subsistence

allowances.
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the previous literature (e.g., van Praag and Ferrer-i-Carbonell, 2004). For example, a ten percent

increase in income is predicted to lead to a movement up by 0.2 points on the 0-10 response scale.

Keeping income constant, satisfaction with income is a decreasing function of household size.

What is puzzling, though, is a positive price level effect. This spurious effect arises since the

model ignores an important determinant of satisfaction. It is well documented that East Germans

report substantially lower satisfaction levels than West Germans in all satisfaction domains, includ-

ing income satisfaction. At the same time, the costs of living are much lower in the East than in

the West.

To account for this effect, we include a set of regional dummy variables, in addition to fixed

time and individual specific effects.4 The price effect now turns negative, i.e., a higher price level

is associated with lower income satisfaction. The effect is statistically significant at the 10 percent

level. The point estimate (-2.007) is even larger in absolute value than the income effect (+1.558).

Such a result would be consistent with other evidence that people in Germany actually overestimate

the inflation during and following the introduction of the Euro in January 2002 (Brachinger, 2005).

However, a formal test of the hypothesis that β1 = −β2 cannot be rejected (p-value = 0.687). So

the two coefficients are not statistically significantly different from each other, and therefore, we do

not find evidence for money illusion.

This conclusion is confirmed in an extended specification, where we additionally include a second

order polynomial in age and two indicator variables for self-reported good health and unemploy-

ment. These are important variables in life satisfaction models (Frey and Stutzer, 2001). Their

inclusion in a model for income satisfaction is maybe less obvious. In fact, health (positive) and

unemployment (negative) are found to be important explanatory factors in financial satisfaction.

Either the answers in the various satisfaction domains are interdependent, or health and unemploy-

ment have indeed direct effects on financial satisfaction. For example, the expenditures associated

with bad health may reduce income satisfaction for a given income. Similarly, a given income may

lead to lower satisfaction when it comes from government transfers in the case of unemployment
4Regional effects can be identified separately from individual fixed effects since people move between regions.
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Table 1: Regression Results for Satisfaction with Income (N=116,169)

(1) (2) (3)
Log income 2.119** 1.558** 1.438**

(0.023) (0.019) (0.020)
Log price 1.515** -2.007† -2.194*

(0.121) (1.118) (1.097)
Log household size -0.741** -0.517** -0.461**

(0.025) (0.025) (0.026)
Age squared ×10−1 0.001

(0.001)
Good health 0.603**

(0.013)
Unemployed -0.798**

(0.021)
Fixed effects1 No Yes Yes
p-value (β1 = −β2) 0.6874 0.4900

Source: German Socio-Economic Panel 1993-2003.
Notes: Standard errors in parentheses. Coefficients marked with ** (*/†) are significant at
the 1% (5%/10%) significance level.
1 Time, regional and individual effects

rather than own earnings. Whatever the explanation, the effect of this alternative specification on

the estimated income and price coefficients is minimal, and we find again, that the hypothesis of

no money illusion cannot be rejected.

5 Conclusions

The primary objective of this paper was to investigate the phenomenon of money illusion at the

individual level, using GSOEP data drawn from the survey years 1993 to 2003. Satisfaction with

household income serves as a proxy for individual utility in order to test for money illusion. The

results do not support the presence of money illusion. In two models with fixed effects, the null

hypothesis that the sum of the coefficient of logarithmic nominal income and the coeffcient of the

logarithmic price index is 0 cannot be rejected at any conventional significance levels. We are
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aware that not rejecting a null-hypothesis is not the same as proving it. But the evidence is at least

compatible with the notion that a proportional increase of nominal income and of prices leaves the

income satisfaction of people unaffected.

References

Brachinger, H.W. (2005) Theory and Index of Perceived Inflation, Working Paper, Seminar of

Statistics, University of Fribourg.

Fehr, E., and J.R. Tyran (2001) Does Money Illusion Matter? American Economic Review 91,

1239-1262.

Ferrer-i-Carbonel, A. and P. Frijters (2004) How Important is Methodology for the Estimates of

the Determinants of Happiness, The Economic Journal 114, 641-659.

Fisher, I. (1928) Money Illusion, Adelphi Company, New York.

Frey, B.S. and A. Stutzer (2001) Happiness and Economics, Princeton University Press.

Roos, M.W.M. (2004) Earnings Disparities in Unified Germany: Nominal versus Real, Jahrbuch

für Regionalwissenschaft, forthcoming.

Shafir, E., P. Diamond, and A. Tversky (1997) Money Illusion, Quarterly Journal of Economics,

112(2), 341-374.

Tobin, J. (1972) Inflation and Unemployment, American Economic Review, 62(1), 1-18.

van Praag, B. and A. Ferrer-i-Carbonell (2004) Happiness Quantified - A Satisfaction Calculus

Approach, Oxford University Press.

7



Working Papers of the Socioeconomic Institute at the University of Zurich 

 

 The Working Papers of the Socioeconomic Institute can be downloaded from http://www.soi.unizh.ch/research/wp/index2.html 
 

 
0514 Money Illusion Under Test, Stefan Boes, Markus Lipp and Rainer Winkelmann, 

November 2005, 7p. 
0513 Cost Sharing in Health Insurance: An Instrument for Risk Selection? Karolin Becker 

and Peter Zweifel, November 2005, 45p. 
0512 Single Motherhood and (Un)Equal EducationalOpportunities: Evidence for Germany, 

Philippe Mahler and Rainer Winkelmann, September 2005, 23p. 
0511 Competition for Railway Markets: The Case of Baden-Württemberg, Rafael Lalive 

and Armin Schmutzler, September 2005, 30p. 
0510 The Impact of Aging on Future Healthcare Expenditure; Lukas Steinmann, Harry 

Telser, and Peter Zweifel, September 2005, 23p. 
0509 The Purpose and Limits of Social Health Insurance; Peter Zweifel, September 2005, 

28p. 
0508 Switching Costs, Firm Size, and Market Structure; Simon Loertscher and Yves 

Schneider, August 2005, 29p. 
0507 Ordered Response Models; Stefan Boes and Rainer Winkelmann, March 2005, 21p. 
0506 Merge or Fail? The Determinants of Mergers and Bankruptcies in Switzerland, 1995-

2000; Stefan Buehler, Christian Kaiser, Franz Jaeger, March 2005, 18p. 
0505 Consumer Resistance Against Regulation: The Case of Health Care 

Peter Zweifel, Harry Telser, and Stephan Vaterlaus, February 2005, 23p. 
0504 A Structural Model of Demand for Apprentices 

Samuel Mühlemann, Jürg Schweri, Rainer Winkelmann and Stefan C. Wolter, 
February 2005, 25p. 

0503 What can happiness research tell us about altruism?Evidence from the German 
Socio-Economic Panel 
Johannes Schwarze and Rainer Winkelmann, February 2005, 26p. 

0502 Spatial Effects in Willingness-to-Pay: The Case of Nuclear Risks 
 Peter Zweifel, Yves Schneider and Christian Wyss, January 2005, 37p. 
0501 On the Role of Access Charges Under Network Competition 

Stefan Buehler and Armin Schmutzler, January 2005, 30p. 
0416 Social Sanctions in Interethnic Relations: The Benefit of Punishing your Friends 
 Christian Stoff, Dezember 2004, 51p. 
0415 Single Motherhood and (Un)equal Educational Opportunities: Evidence from 

Germany 
Philippe Mahler and Rainer Winkelmann, November 2004, 23p. 

0414 Are There Waves in Merger Activity After All? 
Dennis Gärtner and Daniel Halbheer, September 2004, 39p. 

0413 Endogenizing Private Information: Incentive Contracts under Learning By Doing 
 Dennis Gärtner, September 2004, 32p. 
0412 Validity and Reliability of Willingness-to-pay Estimates: Evidence from Two 

Overlapping Discrete-Choice Experiments 
 Harry Telser, Karolin Becker and Peter Zweifel. September 2004, 25p.  
0411  Willingness-to-pay Against Dementia: Effects of Altruism Between Patients and 

Their Spouse Caregivers 
Markus König und Peter Zweifel, September 2004, 22p. 

0410 Age and Choice in Health Insurance: Evidence from Switzerland 



 Karolin Becker and Peter Zweifel, August 2004, 30p. 
0409 Vertical Integration and Downstream Investment in Oligopoly 

Stefan Buehler and Armin Schmutzler, July 2004, 30p. 
0408 Mergers under Asymmetric Information – Is there a Leomons Problem? 

Thomas Borek, Stefan Buehler and Armin Schmutzler, July 2004, 38p. 
0407 Income and Happiness: New Results from Generalized Threshold 

and Sequential Models 
Stefan Boes and Rainer Winkelmann, June 2004, 30p. 

0406 Optimal Insurance Contracts without the Non-Negativity Constraint  
on Indemnities Revisited 
Michael Breuer, April 2004, 17p. 

0405 Competition and Exit: Evidence from Switzerland 
Stefan Buehler, Christian Kaiser and Franz Jaeger, March 2004, 28p. 

0404 Empirical Likelihood in Count Data Models: The Case of Endogenous Regressors 
Stefan Boes, March 2004, 22p. 

0403 Globalization and General Worker Training 
Hans Gersbach and Armin Schmutzler, February 2004, 37p. 

0402 Restructuring Network Industries: Dealing with Price-Quality Tradeoffs 
Stefan Bühler, Dennis Gärtner and Daniel Halbheer, January 2004, 18p. 

0401 Deductible or Co-Insurance: Which is the Better Insurance Contract under Adverse 
Selection? 
Michael Breuer, January 2004, 18p. 

0314 How Did the German Health Care Reform of 1997 Change the Distribution of the 
Demand for Health Services? 
Rainer Winkelmann, December 2003, 20p. 

0313 Validity of Discrete-Choice Experiments – Evidence for Health Risk Reduction 
Harry Telser and Peter Zweifel, October 2003, 18p. 

0312 Parental Separation and Well-Being of Youths 
Rainer Winkelmann, October 2003, 20p. 

0311 Re-evaluating an Evaluation Study: The Case of the German Health Care Reform of 
1997 
Rainer Winkelmann, October 2003, 23p. 

0310 Downstream Investment in Oligopoly 
Stefan Buehler and Armin Schmutzler, September 2003, 33p. 

0309 Earning Differentials between German and French Speakers in Switzerland 
Alejandra Cattaneo and Rainer Winkelmann, September 2003, 27p. 

0308 Training Intensity and First Labor Market Outcomes of Apprenticeship Graduates 
Rob Euwals and Rainer Winkelmann, September 2003, 25p. 

0307 Co-payments for prescription drugs and the demand for doctor visits – Evidence 
from a natural experiment 
Rainer Winkelmann, September 2003, 22p. 

0306 Who Integrates? 
Stefan Buehler and Armin Schmutzler, August 2003, 29p. 

0305 Strategic Outsourcing Revisited 
Stefan Buehler and Justus Haucap, July 2003, 22p. 

0304 What does it take to sell Environmental Policy? An Empirical Analysis for 
Switzerland 
Daniel Halbheer, Sarah Niggli and Armin Schmutzler, 2003, 30p. 

0303 Mobile Number Portability 
 Stefan Buehler and Justus Haucap, 2003, 12p. 


	Introduction
	Background
	Data and Methods
	Results
	Conclusions

