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Abstract 

 

Household consumption is a well-established economic concept, which has been the source of 

many economic developments since the 1920s. Various economic theories are identified as 

relevant in explaining household consumption, and so the focus of the thesis has been to 

uncover how the permanent income hypothesis and life-cycle model can help explaining the 

patterns observed in Danish consumption data.   

 

By applying empirical data to Hall’s recognized model of random-walk, it is tested whether 

Danish household consumption patterns can indeed be confirmed to reflect the theories put 

forward in the permanent income hypothesis and life-cycle model. Considering a time series 

dataset of empirical observations of household consumption in the period 1994-2018, it cannot 

at first examination be rejected that household consumption could follow a random-walk 

model. When the empirical dataset is extended to consider other variables’ possible impact on 

current household consumption, the hypothesis of household consumption being the only 

relevant and significant explanatory variable is rejected however. Both disposable income and 

wealth are shown to be significant independent variables and thus helpful in explaining Danish 

consumption patterns.  
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1 Introduction 

1.1 Motivation 

Consumption is part of our everyday life and everything we do as economic agents. Since the 

recovery of the financial crisis in 2008-2009, annual reports have evaluated how well the 

Danish economy has recovered and how well-off Danish households are: never have the 

disposable incomes been higher, never have the interest rates been more favorable in the eyes 

of the house-owner, rarely has unemployment rates been lower. All-in-all, the annual reports 

on the Danish economy are only improving year-on-year, and frankly, it is difficult to imagine 

how the continuous improvement of the economy could ever come to a stop, if we solely 

considered the published news about the development in the Danish economy.  

 

However, how does this continuously improving macroeconomic situation affect our 

consumption patterns? And is there theoretical evidence to support the household consumption 

patterns observed? That is what this thesis seeks to explain and analyze.  

 

Throughout history, household consumption has been a majorly popular topic to investigate 

among macroeconomists. Partly because of its large impact on a country’s gross domestic 

product, but also because the chance of obtaining a model which can explain the underlying 

mechanisms of consumption would be invaluable to the construction of our society. Having 

such information would make it possible to implement the most welfare-improving policies 

and know the outcome of them in advance. Furthermore, if a reliable model could be 

developed, it would be easier to predict the responses of consumers to economics shocks and 

policy interventions.  

 

Considering household consumption at a more microeconomic level, households and 

individuals make decisions every day as to how to split their income between consumption and 

saving. Some do it without consciously making a decision, while others have a tight budget 

where every consumption expenditure is evaluated prior to the purchase. Understanding how 

such different individual preferences and financial abilities can be explained by a model is 

intriguing. Furthermore, with an apparent rise in the consuming society, the role and 

development of household consumption is more important than ever. Weakening household 

demand and rising consumer uncertainty about the future prospects were claimed to be some 
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of the most significant challenges in restoring the global economy following the recent 

financial crisis.  

 

The aim of this paper is to use established theoretical concepts and models to apply empirical 

observations of Danish consumption patterns. This rests on a genuine interest of expanding the 

understanding of consumption, which at times can be taken for granted as simply being present.  

While most macroeconomic analyses and reports rely on the principles and main findings 

developed by Keynes, Friedman and Modigliani, only few attempts have been made to estimate 

how such theories actually perform, once tested against empirical data. To establish whether 

the commonly agreed assumptions, upon which developments of income, consumption and 

wealth are evaluated, truly do apply, this thesis is developed. Based on the most updated 

available data, it attempts to explain Danish household consumption developments during the 

period 1994-2018.   

 

1.2 Research question 

Based on the presented arguments and motivation behind this thesis, the following research 

question has been formulated. As well as being examined itself, a number of sub-questions 

have also been formulated to direct the analysis.  

 
How does economic theories of consumption apply to the observed consumption 

patterns in Denmark? 
 

• How is household consumption explained by economic theory? 

• How can leading economic consumption theory be used to explain the empirical 

observations of Danish consumption? 

• How can anomalies between observations and calculated measures be explained?  
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1.3 Relevance 

Since Keynes in 1936 published his early works on consumption and income, many empirical 

studies have studied this relationship further. The interest in the area of consumption and in 

which ways it may be possible to be linked to other variables has consistently been the focus 

of many empirical studies. If it was possible to establish a function between consumption, 

income, savings and other relevant variables, it would be a revolutionary tool to forecasting 

and economic polies (Modigliani & Brumberg, 1954).  

 

As with most other economic relationships, the more information and knowledge one has about 

the underlying mechanisms of a concept, the better a model is possible to be constructed.  In a 

world with continuous uncertainties, the greater understanding there is for such 

interconnectivity and relationships, the better economies can adjust in times of negativity or 

too much optimism.  

 

To the knowledge of this author, there is no updated study attempting to model Danish 

consumption patterns against the primary economic theory on consumption. As household 

consumption is a key element of the gross domestic product of a country, it is deemed very 

relevant to understand how the fundamental theories of household consumption actually 

predict consumption. By comparing the theoretical results with the results obtained once 

applying the models to empirical data, one can critically discuss if these theories of older date 

actually do have merit to continuously being referred to, when evaluating consumption.  

 

1.4 Preliminary methodology  

The purpose of this thesis is to examine the consumption patterns in the Danish economy in 

the period 1994-2018, whilst investigating if the patterns observed harmonise with the most 

prominent academic theories on the topic. This is done by explaining the most accredited 

theories of household consumption and applying them to the observed empirical data of Danish 

household consumption.  

 

The foundation of this thesis examines consumption in relation to economic theory. Therefore, 

the thesis is set up in a way, which evaluates and discusses theoretical principles as well as 

analyses empirical data by applying it to different econometric models. Due to magnitude of 

data which must be collected to fully grasp and be-rich a meaningful analysis, consumption, in 

relation to this thesis’ objectives, has been analysed using the most insightful and objective 
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data available from Statistics Denmark. The period of interest has been decided as 1994-2018, 

as a result of careful examination of the data available across different variables. In order to 

get the most reliable results from the econometric analysis, it is ideal to have as many 

observations as possible. The larger a dataset available for examination, the more consistent 

the results should be, thus making it possible to reach plausible and credible conclusions.  

 

Furthermore, data has been collected to reflect periods of both economic upturn and downturn, 

in order to construct an unbiased analysis. Collecting data from different periods can also reveal 

important insights into particular consumption behaviours observed and how different 

consumption categories develop and are impacted over the period of interest. 

 

The quantitative data used for the analysis of the thesis is retrieved from Statistics Denmark 

and their publicly available bank of statistics and data. In particular, the statistics from the 

annual national accounts and household budget survey have been heavily reliant on for the 

analysis to develop. The data of the household budget survey is randomly collected from 1.500 

households each quarter, amounting to 6.000 different households on annual basis. Although 

biases cannot be rejected, the data is considered to be very reliable and of the highest quality. 

In order to be able to compare figures across years, all the collected data has been adjusted for 

inflation. Unless otherwise stated, the figures have been normalised to prices in year 2010-

DKK. By adjusting the data, it is possible to evaluate the magnitudes of changes year-on-year 

more accurately.  

 

Whilst consumption in many cases is taken for given as an always existing component of 

macroeconomics, it too must be defined in this relevance. The thesis will initially investigate 

household consumption as defined to including consumption expenditures on durable, semi-

durable, non-durable goods and services. However, in accordance with the theoretical setup, 

household consumption is defined to only include expenditures of non-durable goods and 

services, when tested empirically. Whenever a distinction is made, the analysis will explicitly 

state the definition used for the particular analysis.  

 

It should be emphasised that the thesis will have an applied approach to it, which will be 

reflected in the methodological style. The thesis is constructed relying on secondary statistical 

data as well as academic journal articles and books. Whilst primary data, such as conducting 

experiments, surveys or interviews of consumers’ consumption habits, reveals various 

behavioural insights, it is considered to be outside of the scope of this thesis. If one had chosen 
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to analyse and evaluate consumption from a behavioural economics perspective however, this 

would have been considered a main strategy.  

 

It is important to recognise that the analysis conducted by no means claims to have turned every 

stone possible in the assessment of household consumption. A brief look at the data available 

at Statistics Denmark reveals endless of possibilities in demographically decomposing 

household consumption. Therefore, it is likely that other variables than the ones considered in 

this analysis will also have various direct or indirect effect on consumption. However, for the 

purpose of answering the research question in relation to the theory examined, the most 

significant variables have been included.  

 

The emphasis throughout the thesis will be on applying the different theories discussed to a 

Danish data sample. Overall, due to the econometric approach and methodology behind the 

analyses, there is a heavy reliance on secondary data, rather than primary. The purpose is not 

only to assess whether the theories applied can be confirmed by Danish data, but – and perhaps 

as importantly – gain an understanding of why it differs from commonly agreed theory, if that 

is the case.  

 

Whilst the objective of the thesis is not to assess consumption using behavioural economics, it 

will nonetheless be commented on, when considered appropriate. Furthermore, to gain an 

understanding of Danish consumption patterns in general, the relevant descriptive statistics will 

be highlighted and analysed in chapter two.   
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1.5 Thesis structure 

The thesis is structured as illustrated in figure 1 and divided into six chapters.  

 

Chapter two introduces the foundations of consumptions theory and investigates some of the 

earliest theory on the topic. Following a theoretical introduction of consumption, a descriptive 

analysis of the most significant determinants of Danish consumption is conducted. Chapter 

three introduces the main theories of the paper, the permanent income hypothesis and life-cycle 

model, and explain their theoretical setup and considerations. Upon this analysis, observed 

empirical data is discussed.  Chapter four introduces and explains the theoretical background 

for the econometric model used to evaluate the Danish consumption patterns, the random-walk 

model. Following the theoretical exploration, the regression model is set up and the results 

evaluated. A number of different setups are tested to validate the results. Chapter five considers 

alternative well-established theories of consumption and briefly evaluates their impact on 

Danish consumption patterns based on the knowledge acquired from the previous chapters 

analyses. Chapter six discusses and concludes the findings of the thesis. Lastly, chapter seven 

introduces various areas of further research based on the findings.   

 
Figure 1 Structure of thesis 
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2 Understanding Consumption Theory and Danish Data 

The aim of this chapter is to introduce the fundamentals behind the economic concept of 

household consumption. Following a theoretical background, statistical data on Danish 

household income and consumption patterns will be introduced and evaluated to contextualise 

the theoretical application in the three consecutive chapters.   

 

Approximately fifty to sixty percent of Western countries’ gross domestic products (GDP) are 

made up of household consumption (Bang-Andersen et al., 2013; OECD, 2018), thus the 

largest component contributing to judging a country’s economic performance. Given its 

obvious impact on macroeconomic developments, it makes sense to gain a greater 

understanding of how consumption is constructed. 

 

2.1 Economic theory on consumption 

At the heart of currently dominating neo-classical economics rests the utility function. As it is 

difficult to grasp accurate measures of the benefit or satisfaction a consumer receives from 

consuming a product or service, the function evaluates the numerical value of a set of choices 

that an economic agent prefers consuming over another set of choices (Romer, 2012). Although 

economic theory assumes rational behaviour of individuals, with only limited resources and 

budget, such consumption choices come at a price.  

 

Macroeconomists have always had a natural interest in the division of income between 

consumption and savings (Parker, 2010; Romer, 2012). While the intertemporal utility 

maximisation problem is often referred to as a modern issue, it stems from the early 1930s, 

when Fisher explored consumption as a choice made by rational consumers, who consider 

present and future satisfaction against the human impatience (Thaler, 1997).   

 

An analytical interpretation of consumption theory was introduced by Keynes, who intuitively 

made a number of observations to justify his claims. He stated that “the propensity to consume 

is a fairly stable function so that, as a rule, the amount of aggregate consumption mainly 

depends on aggregate income”, and went on adding “that men are disposed, as a rule and on 

the average, to increase their consumption as income increases, but not by as much as the 

increase in their income” (Keynes, 1936). He therefore introduced the approximation of current 

consumption relying primarily on current income. At the same time, the idea of not 
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automatically assuming all income is consumed was initiated. By doing so, he also 

acknowledged the psychological aspect of consumption motives. Instead of consumption, 

individuals could be affected by precautionary, life-cycle or improvement motives resulting in 

saving rather than consuming. Based on past experiences and knowledge, individuals are 

allowed to consider their welfare in future economic periods in any given time period, 

introducing a new dimension to consumption.  

 

With his dominant proposition of a direct relationship between current consumption 

expenditures and current disposable income, Keynes manifested the concept of marginal 

propensity to consume. Based on the notion of some saving occurring, his argument is that 

consumption at time t, 𝐶", can be defined as the linear function 

 

𝐶" = 𝑎 + 𝑏𝑌"          (2.1) 

 

Where 𝑌" denotes disposable income at time t and 𝑏 is a measure of marginal propensity to 

consumed, defined as 𝑏 = ()*
(+*

, predicted being positive but less than one. By further identifying 

“that a higher absolute level of income will tend, as a rule, to widen the gap between income 

and consumption” and “a greater proportion of income being saved as real income increases”, 

Keynes argued that the average propensity to consume, defined as )*
+*

, should be expected to 

decrease as an increasing level of income is observed. Empirically, this means that wealthier 

households are anticipated to save more than poorer households. 

 

At the same time however, Keynes’ General Theory has also been subject for various critiques, 

as he instead of exploring the rationality of consumers justifies his theory with his general 

knowledge of how individuals behave. The lack of consideration of econometric model did 

instead give rise to numerous authors following him, who did so. Although referred to as a 

break-through when it comes to consumption behaviour, the assumptions behind Keynes’ 

consumption function can be debated. It seems unlikely that consumption at any given time 

solely is a function of disposable income, although the relationship between these two variables 

is expected to be positive and highly significant.  

 

What is known as “the Kuznets Paradox” questions the validity of Keynes linear consumption 

function. By considering the national account figures of income and consumption, it was 

argued that the percentage of disposable income consumed was constant in the long run 
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(Kuznets, 1942). As a consequence, the intercept of (2.1), 𝑎, should be zero. When 𝑎 > 0, the 

marginal propensity to consume is expected to be higher than the average propensity to 

consume, and households were expected to spend a decreasing amount of their income as they 

experienced increasing income. If 𝑎 = 0, the two are expected to equal. Based on empirical 

evaluations, Kuznets argued that while the long-run data suggest marginal propensity to 

consume would equal average propensity to consume and thus proportionality between income 

and consumption, a shorter horizon suggests that marginal propensity to consume is less than 

the average.  

 

With his relative income hypothesis, Duesenberry further introduced how an individual’s 

consumption and saving attitudes may be influenced by his income relative to the income 

standard of others, with whom the individual identifies. On an aggregate level, households 

would instead compare their current income relative to their past levels and thereby 

continuously attempt to maintain high consumption levels. Therefore, if income was reduced 

in a period, one should not expect consumption to fall proportionally, as individuals would 

want to maintain their standard of living, also referred to as a “ratchet effect” (Duesenberry, 

1949). 

 

2.2 Understanding consumption empirically 

How households decide to split their income between consumption and savings – savings that 

eventually will result in consumption, whether through investment or future consumption – 

determines economic welfare in the short- and long-run. To appreciate the direction of 

economic growth, it is therefore necessary to understand the mechanisms behind household 

consumption as well as what and how macroeconomic policies may affect it. For example, one 

would expect savings to be higher in periods of relatively higher interest rates, but consumption 

to increase, if interest rates were to fall.  

 

Behind all neo-classical economic theory and the well-known utility function rests a number 

of assumptions, which validity in reality can be questioned. A classic example is that 

consumers are all rational and make rational decisions. Implied is therefore that individuals 

have perfect information, which is unrealistic, although it can be argued that economic agents, 

through the years of digitalisation, in today’s age have significantly better access to information 

than what was the case just twenty or even ten years ago.  
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Consumption is far from just consumption. Households expenditures can be divided into a 

number of different categories and groups, such as expenditures on services, durable goods and 

nondurable goods. Durable goods are often defined as goods whose lifetime is expected to be 

more than three years, such as cars, household furniture and appliances, whereas non-durable 

goods will be categories including without a lifetime such as food, drinks and fuel. Lastly 

categories like semi-durable goods, including clothing and footwear, and service, including 

restaurant visits and leisure activities can also be defined.  

 

Considering the different consumption categories allows one to understand how different types 

of consumption are affected during business cycles and macroeconomic states. Understanding 

what and how goods and services are affected by economic shocks is important for the sectors 

involved, but just as important for policy makers in order to make strategies for restoring an 

economy. Consumption of durable goods is often the first area, where individuals hold off their 

expenditures in times of economic uncertainty. Therefore, the consumption of durable goods 

is expected to be more volatile over a period of time than consumption of non-durable goods 

and services; a classic example being all consumers requiring food regardless of the economic 

state. As a consequence, household spending on durable goods is often more sensitive to 

economic policies. To concretise the generalised comments made on consumption, data on 

Danish consumption patterns will now be explored in more detail.  

 

2.3 Exploring Danish consumption patterns  

According to a report by Nationalbanken, household consumption contributes to about half of 

all national demand (Bang-Andersen et al., 2013), highlighting the need to understand how this 

element of the economy is impacted in various situation. Without obtaining the correct 

understanding of relationships between cyclical movements and household consumption, it is 

difficult to know when and which policies should be introduced in an underperforming or over-

heated economy. Furthermore, the deeper appreciation one has for underlying mechanisms of 

past and current consumption patterns will help make predictions of future consumption.  
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To commence the investigation of household consumption, the development of this measure 

over the period of interest 1994-2018 is detailed. Although the distribution of consumption 

across categories mainly explores microeconomic changes, these changes can help improve the 

analysis of changes at an aggregate level. The evaluation is rooted in the OECD’s definition of 

household consumption, which includes a number of different categories, as illustrated below 

(OECD, 2018).  

 
Figure 2 OECD definition of household consumption 

 

By defining household consumption by such categories, household consumption can be 

compared across borders without larger uncertainties in the components included. 

Household 
Consumption

Food 
and non-
alcoholic 
beverage

s
Alcoholic 

beverages and 
tobacco

Clothing and 
footwear

Housing, water, 
electricity, gas 
and other fuels

Furnishings, 
household 

equipment and 
routine maintenance

Health

Transport

Communication
s

Recreation 
and culture

Education

Restaurants 
and hotels

Miscellaneous 
goods and 

services
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Figure 3 Average household consumption by categories 1994-2018 

 

The statistics reveal that Danish household consumption patterns have been fluctuating since 

1994. Following the dot-com bubble in 1999, the increasing pattern of average household 

consumption is observed to suffer from a small decline. Reaching its lowest in 2003, household 

consumption increased by twenty-three percent in the years succeeding, until falling by eight 

percent as a consequence of the financial crisis in 2009. Following then, the average amounts 

appear to have somewhat stabilized, and have continuously lied within the range 300.000-

325.000 DKK.  

 

When briefly examining the household categories, a number of patterns are present. It is 

observed that amounts spent on food and non-alcoholic beverages has remained at the same 

level during the period of interest. However figures on alcoholic beverages and tobacco have 

decreased substantially, which may be a reflection of the increased attention to the associated 

health-issues caused by such consumption (Sundhedsstyrelsen, 2019). Additionally, it is 

observed that housing and the associated costs have decreased in recent years, which may be a 

result of decreasing interest rates. Also amounts spent on communication – such as computers 
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and telephones – and restaurants and hotels as well as services have experienced general 

increases in household spending.  

 

Investigating household consumption and disposable income patterns compared to one another 

is central to the initial economic theory as well as understanding the economic state of 

households. 

 

 
Figure 4 Danish household disposable income and consumption 1994-2018 

 

The figure above illustrates the average household disposable income and household 

consumption in Denmark in the period 1994-2018. Both sets of data have been adjusted for 

inflation. The data suggests that the correlation between disposable income and consumption 

is relatively stable until the beginning of 2004. Until then, whenever disposable income rises, 

consumption follows, except a small differential in 2000-2001 as a consequence of the dot-

com bubble. In the years following the dot-com crisis and until the beginning of the financial 

crisis, the average household disposable income increased by twenty-four percent and 

consumption increased by twenty-one percent. Following the financial crisis, the similar 

pattern of increases in disposable income and consumption has changed. From the figure itself, 

it is clearly identified that while disposable income rises, consumption decreases. In the period 

2012-2018, disposable income increased by ten percent, whilst average household 
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consumption expenditures decreased by about a few percent. This testaments to a significant 

change in saving behavior and households re-evaluating their spending.  

 

Furthermore, the fact that the level of average household consumption in 2016 had adjusted to 

the same overall level as prior to the dot-com crisis is also puzzling. Although falling interest 

rates, and therefore cheaper mortgage payments for the average property-owner, have had a 

significant impact, another plausible suggesting could be a change in the household 

composition.  

 

 
Figure 5 Average propensity to consume 1994-2018 

 

An illustration the average propensity to consume confirms the falling proportionality between 

household consumption and household disposable income. Empirical evidence to support 

Keynes initial theoretical discovery therefore appears to exist. At the same time, this pattern 

supports the initial theoretical hypothesis stating that savings are expected to increase as 

disposable income rises. Particularly after the financial crisis in 2009 is it observed that the 

average propensity to consume is falling, despite the increasing value of household disposable 

income. This could suggest precautionary saving is becoming increasingly important to the 

average household. 
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The diagram below depicts the gross disposable income and consumption expenditure on an 

aggregate level instead of the average households. As Kuznets previously identified, empirical 

evidence at individual level will likely be different to the aggregate data on household 

consumption and income (Kuznets, 1942). 

 

 
Figure 6 Aggregate disposable income, consumption expenditure and savings 1995-2018 

 

Figure 6 illustrates the relationship between aggregate household disposable income, 

consumption and savings in the period 1995-2018. Another testimony to likely changed caution 

profile of Danish households can be seen in the comparison of aggregate gross disposable 

income and household consumer expenditure. Prior to the dot-com crisis in 2000, aggregate 

consumption was higher than the gross disposable income amounts. This pattern repeated itself, 

just by greater magnitude, in the years prior to the most recent financial crisis in 2009. In these 

years, rising housing prices made it possible for the average household to increase its mortgage 

debt. Following the shock of 2009, aggregate disposable income has been higher than 

aggregate consumption however. Danish households do no longer spend money they do not 

have, which has resulted in a significant rise in savings also. According to Statistics Denmark, 

it is particularly the limited growth in household consumption compared to growth in 

disposable income since the financial crisis, which is reflected in the significantly higher saving 

volumes. In fact, by 2018 gross savings had increased more than four times the value of gross 

savings in 2008 (Tygesen & Jayyousi, 2019).  
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Bang-Andersen et al. (2013) argue that the up- and down-swings of Danish consumption 

should be considered in light of changes in value of real estate as well as changes in income. 

This is supported by Goodhart and Hofmann, who find positive correlations between prices of 

sold properties and consumption (Goodhart & Hofmann, 2008).  

 

 
Figure 7 Price index of sold properties (single-family houses and apartments) 1994-2018 

 

The diagram above depicts the development in prices of sold properties in the period 1994-

2018. In the years prior to the financial crisis in 2009, the general prices for real estate had 

experienced a significant increase by sixty percent, just as the consumption also saw itself 

increase in these years.  

 

In 2006, the housing prices however started to decrease and over the duration of the crisis, 

housing pricing decreased by fifteen percent. The sudden and drastic fluctuations in housing 

prices have been argued to be a heavy weighing element in the household consumption swings, 

given the wealth commonly accumulated through owning property.  

 

An study of Danish household debt and consumption reveals that higher leveraged households 

experienced a greater drop in household consumption during the financial crisis as a direct 
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outcome of consuming a larger proportion of their income (Andersen et al., 2014). Other 

studies confirm the finding of house prices being predictable of changes in consumption 

(Campbell & Cocco, 2007). Additionally, the recent years’ fall in interest rates is also argued 

to contribute significantly to the observed increase in consumption at the aggregate level.   

 

 
Figure 8 Monthly interest rates Nationalbanken 1994-2018 

 

When considering household consumption at an aggregate level, it also makes sense to study 

these numbers with respect to the Danish gross domestic product.  
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Figure 9 GDP and household consumption in real value and pct. 1994-2018 

 

The diagram explores the relationship between the Danish gross domestic product (GDP) in 

value and growth amounts, held against the equivalent data on household consumption 

amounts. The numbers have been adjusted for inflation (2010-prices) and are therefore 

comparable across the time horizon. 

 

From the illustration, it is evident that the Danish GDP sum has a positive, upward sloping 

shape, suggesting that the GDP is increasing in trend. Comparing that to the similar illustrative 

line of household consumption, a similar trend can be concluded, however the slope of the 

increase is flatter than what is evident from the yearly GDP sums. This suggests an aggregate 

household consumption, which is more stable and perhaps require alternative incentives, in 

order to increase (Bang-Andersen et al., 2013). 

 

Represented by columns, the figure presents the year-by-year percentage change in GDP and 

household consumption; growth relative to the previous year’s value. In the period 1994-2018, 

the average growth of GDP lies at 1,8-percent and positive consistently, with the exception of 

the financial crisis in 2008-2009. Observing growth of household consumption, it is apparent 

that the pattern does not completely match GDP growth. Interestingly, it is observed that 
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household consumption is more sensitive to economic crises in the sense that following a 

negative or low growth of GDP, consumption growth is affected in a number of years 

following. This is seen in the period 1999-2001, where the dot-com crisis occurred, as well as 

in the period of the financial crisis. Where the dot-com crisis was followed by a period of 

substantial increases in growth of household consumption, the negative growth in 2008 and 

2009 affected household consumption up until 2014, which was the first year of more than one-

percent growth. This suggests that households are more careful following a crisis, which also 

stagnates GDP growth.  

 

The caution rested in households is evident from the consumer confidence index, which 

measures consumer behavior and expectations to the current and future economic environment. 

Comparing this statistic to the household consumption growth measures from figure 4, it is 

clear that prior to negative or low growth, consumer confidence has been falling drastically, as 

evident from late 1998 and beginning of 2008. Therefore, a falling consumer confidence index 

appears as a first indication of poorer economic outsights for the economy as a whole. 

 

 
Figure 10 Monthly consumer confidence measures in 1994-2018 
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3 Consumption under Income Certainty  

Based on Keynes’ first observations and development of a consumption function, Friedman 

introduced an alternative theory of consumption referred to as the Permanent Income 

Hypothesis (Friedman, 1957). Just a few years earlier in 1954, Modigliani and Brumberg had 

written their analysis of consumption theory referred to as the Life-Cycle Model (Modigliani 

& Brumberg, 1954). Although often referred to and explored as one theory, the theories of the 

permanent income hypothesis and the life-cycle model are distinct. As a rule of thumb, 

microeconomist mostly use Modigliani and Brumberg’s model to evaluate consumption 

behavior, whereas macroeconomist make use of the permanent income hypothesis to gain 

insights into aggregate consumption patterns (Carroll, 2019). The life-cycle model investigated 

how consumption decisions by households are decided on the basis of needs and expected 

future income, considering predictable events like retirement into account. Furthermore, it was 

assumed that an individual would have spent all his lifelong income by the time he passed 

away, thereby rejecting any bequest motive. On the other hand, permanent income hypothesis 

neglected the demographic aspects of Modigliani and Brumberg, and instead focused on the 

nature of the consumption function and how consumption could be linked to interest rates, 

wealth and income.  

 

Each of the theories will now be explored in detail. 

 

3.1 Permanent income hypothesis 

Based on two essential components, Friedman builds his permanent income hypothesis, which 

to this date remains the building block of modern economic interpretation of consumption 

(Bang-Andersen et al., 2013; Romer, 2012). In his writing, Friedman introduces the concepts 

of “permanent income” and “transitory income” as well as “permanent consumption” and 

“transitory consumption” (Friedman, 1957).  

 

The permanent element of income reflects a constant wealth that an individual is worth to the 

one’s paying, for example one’s training, ability, personal traits, which all contribute to a wage 

earnings. Friedman considers these things to be constant and therefore also that the income 

obtained through these components should be considered permanent. If an individual improves 

his skill-set and as a consequence receives an increased wage, Friedman deems this to be an 

increase in the “permanent income”. The transitory element of income reflects temporary 
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wealth alterations, which may have a significant impact on the individual in the moment it 

occurs, however if considered on a lifelong time horizon, its average effect is minimal. Such 

“transitory income” could be a short period of unemployment, a temporary tax cut or a one-off 

bonus (Friedman, 1957; Romer, 2012). The different components of consumption can be 

interpreted in much the same way as income. A permanent component reflects a stable element 

of an individual’s consumption, such as food, which must be consumed regardless of the 

economic or situational environment. On the other hand, if a specific component reflects an 

atypical event in an individual’s life, such as temporary illness, it would reflect a transitory 

consumption element.  

 

As consumer preferences and behavior can be various, what may be a permanent element to 

one individual, may just be a transitory element to another individual, and vice versa. The 

distinction between these elements will in practice be simpler defined by individual behavior, 

whereas for theoretical purposes the precise distinction is less important compared to the 

overall recognition of a distinction existing.  

 

When attempting to predict future income for an individual, it is normally done based on the 

expectations of the individual. If such prediction is made in the age range mid-twenties, it is 

likely that the individual will estimate future income within a range, where both high and low 

figure estimates for the future exist. Based on this range, an individual will typically assess the 

likeliest scenario.  

 

Friedman thus begins his permanent income hypothesis, by defining three distinct functions. 

 

𝑦 = 	𝑦0 + 𝑦"          (3.1) 

 

Where 𝑦0, the permanent component, and 𝑦", the transitory component collectedly sums up to 

an individual’s final income, 𝑦. Similarly to income, he further divides consumption into two 

parts also, such that  

 

𝑐 = 	 𝑐0 + 𝑐"          (3.2) 
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Where 𝑐0, the permanent component, and 𝑐, the transitory component, sum to an individual’s 

final consumption, 𝑐. Lastly, the relationship between permanent consumption and income is 

explored by 

 

𝑐0 = 𝑘(𝑖, 𝑤, 𝑢)	𝑦0         (3.3) 

 

Where the ratio between these variables is less so dependent on permanent income, but more 

by the interest rate, 𝑖, the ratio of wealth to income and its importance, 𝑤, and the individual’s 

taste and preference for consumption against accumulated wealth, 𝑢, which is naturally 

impacted by the individual’s age and socioeconomic status.  

 

Dividing consumption and income into “permanent” and “transitory” components is difficult, 

when the theoretical analysis is extended to an applied and empirical analysis. Particularly as 

the theory is established as an attempt to predict future or even life-long patterns, whereas 

empirical observations used for such basis are only available upon having happened. As 

Friedman puts it, “magnitudes that play such a critical role in the theoretical analysis cannot be 

observed directly” (Friedman, 1957). In order to develop the permanent income hypothesis, 

Friedman considers the characteristics of the probability distribution of the transitory 

components. He defines the correlation coefficients, 𝜌, of the transitory components such that 

 

𝜌:*:; = 𝜌<*<; = 𝜌:*<; = 0        (3.4) 

 

Suggesting that the transitory elements of income and consumption are uncorrelated with one 

another as well as being uncorrelated with their given permanent elements.  

 

Friedman argues that the non-existing correlation between the permanent and transitory 

elements of income and consumption are highly plausible, as the very definition of the 

transitory elements is to be accidental and unexpected. As to the assumption that the correlation 

between transitory income and consumption is zero, it is that which differentiates the 

permanent income hypothesis from other theories of consumption.  

 

The idea of savings being somewhat an outcome of residuals adds to the argument for this 

assumption to be true. However, at the same time, if one was to gain an unexpected positive 

income, it can also be argued that it will go towards additional consumption. If this additional 
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consumption is spent on a durable good rather than increased non-durable and service 

consumption, it can be argued that this consumption should still be considered as a “saving” 

rather than consumption. Friedman argues that it is plausible as an unexpected positive 

transitory income addition would likely lead to faster replacement of a durable good, which 

would have otherwise taken longer to replace. Additionally, it is argued that while some 

situations support transitory income and consumption to be highly correlated – for example, 

replacement of a durable good – other situations, where transitory income may come about as 

a result of longer hours worked, the possibility of transitory consumption is less, thus the two 

must be negatively correlated. As much of the power of the permanent income hypothesis rests 

on the correlation coefficient being zero between transitory income and consumption, this is 

also one of the great weaknesses of Friedman’s theory.  

 

Like Keynes, Friedman estimates a simple relationship between consumption and income, 

which is assumed to be linear, such that 

 

𝑐 = 𝛼 + 	𝛽𝑦          (3.5) 

 

Where 𝑐 is a measure of a consumer’s mean consumption given a specific value of income, 𝑦. 

The least squares estimates of 𝛼 and 𝛽 are deduced, such that  

 

𝛽 = 𝑘
∑@:;A:B;C

D

∑(:A:B)D
= 𝑘𝑃:        (3.6) 

 

Where 𝑃: is the fraction of variance in observed income of the permanent component of 

income. The expression (3.6) is derived from the average consumption and income measures 

summarized with respect to both permanent, transitory and average components. 𝛽 in itself 

should be accepted as the difference in consumption associated with a one-dollar difference in 

measured income.  

 

According to Friedman, this difference depends on two central ideas. Firstly, how much of the 

difference in observed income is also considered a difference in permanent income, captured 

by the term 𝑃:. This is important as the permanent income hypothesis only considers changes 

in permanent income to be affecting consumption. Secondly, how much of permanent income 

is spent on consumption, a measure captured by 𝑘. By considering the extreme values of 𝑃:, 
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the expression is more easily interpreted. If 𝑃: = 1, then no transitory components exist in the 

observed income measure, and therefore will a one-dollar change in observed income results 

in a one-dollar change in permanent income, thus resulting in a 𝑘 difference in consumption. 

As a result, 𝛽 = 𝑘. If, one the other hand, 𝑃: = 0, then all of the observed income is considered 

transitory, and therefore will a one-dollar change in observed income have no impact on 

permanent income, thus resulting in a measure of 𝑘 equal to zero, as the transitory component 

of income is uncorrelated with consumption. As a result, 𝛽 = 0. Given these extreme 

interpretations of 𝑃:, the term can also be thought of as the fraction of the difference in observed 

income, which on average is contributed by a difference in the theoretical permanent element 

of income.  

 

Considering (3.5) and substituting the different terms by equation (3.1) and (3.2) as well as the 

understanding of 𝑘𝑦B0 being the fraction of permanent income which contributes to average 

permanent consumption, 𝑐0̅, it is possible to define 𝛼 as 

 

𝛼 = 	 𝑐"̅ − 𝑘𝑃:𝑦B" + 𝑘(1 − 𝑃:)𝑦B0       (3.7) 

 

With this information, Friedman models the elasticity of consumption with respect to income 

as 

 

𝜂<: =
J<
J:

:
<
= 	𝛽 :

<
= 𝑘𝑃:

:
<
        (3.8) 

 

In the case that the average of transitory components of income and consumption both equal 

zero, such that 𝑦B0 = 𝑦B and 𝑐0̅ = 𝑐̅, the elasticity can be describes as  

 
:B
<̅
= K

L
           (3.9) 

 

Which looks very familiar to Keynes average propensity to consume described in chapter two. 

The elasticity expressed at the point of the sample mean is thus 

 

𝜂<: = 𝑃:          (3.10) 
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Given this theoretical background, Friedman aligns all the results obtained in the figure below, 

where the transitory components of income and consumption are still considered to be zero.  

 
Figure 11 Relationship between observed consumption and income, adopted directly from Friedman (1957) 

 

The three different consumption functions illustrate a) the case where all income is consumed 

and thus no savings occur, b) the case where permanent consumption is a fraction of permanent 

income, and c) the case where consumption is a result of a constant term plus a fraction of 

income. On the horizontal axis, Friedman introduces three versions of income: firstly, when 

average observed income is the same as the average permanent income, 𝑦B = 𝑦B0, thus no 

transitory component of income exists in the observed measure; secondly, when the permanent 

component of observed income,	𝑦0M, is above the average permanent income; lastly, when 

observed income, 𝑦M, is above the average observed income. When 	𝑦0M is less than 𝑦M it is 

implied that part of the observed income is a positive transitory component.  

 

Recalling, that if 𝑃: = 0, then all of the observed income is considered transitory, and therefore 

will a one-dollar change in observed income have no impact on permanent income, and the 

transitory component of income is uncorrelated with consumption. Thus, for an individual his 

consumption will always be at level I regardless of his permanent income, and the line IF is 

thus horizontal. If 𝑃: = 1, then consumption follows the OE consumption function.  As the 

observed measure of income increases, and thus consumption moves to a consumption 

functions right of the forty-five degree line, it is also the case that an increasing part of income 
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is being saved, the further right of the line one moves. Similarly, when the mean transitory 

component of consumption is not zero, but instead a positive measure, then the consumption 

function will shift vertically upwards and intersect at a higher point that at 0, and vice versa.  

 

Friedman concludes that what appears to be uniform characteristics between consumption and 

income may be a result of inadequate differentiation between permanent and transitory 

components of these variables. Rather than being differences in preferences for consumption 

or wealth of the individual, he suggests that marginal propensity to consume may instead reflect 

the strength of random forces for various individuals. Friedman thus suggests that by 

investigating the transitory component of income of an individual, the permanent income 

hypothesis can help interpretation of consumption and consumer behavior.  

 

3.2 Life-cycle model 

Keynes hypothesis on consumption and its relationship with income has been subject for many 

variations and interpretations. One track has increasingly considered aggregate consumption 

data and correlations to savings, income and other relevant variables. Another track has instead 

considered cross-sectional data and the variables that help explain consumption in components. 

In their paper, Modigliani and Brumberg attempt to provide an analytical framework, which 

links established understandings of cross-sectional analyses and aggregated time-series 

findings on the subject of consumption (Modigliani & Brumberg, 1954). At the foundation of 

their model rests the assumption that the lifetime of an individual can be divided into two parts: 

firstly, a period where individuals accumulate income, and secondly, a period of retirement.  

 

They begin by assuming utility received by individuals can be linked to current and future 

consumption as well as assets bequeathed. Given a price level that do not change over a lifelong 

time horizon, and a utility function encompassing these two variables, Modigliani and 

Brumberg maximise utility subject to the budget constraint, such that 

 

𝑎" + ∑
:*

(KNO)PQRS*
= TUQR

(KNO)UQRS*
+ ∑ <*

(KNO)PQRS*
V
WXK

Y
"XK      (3.11) 

 

Where the interest rate, 𝑟, is assumed to remain unchanged for the whole period. In the 

maximization equation, 𝑎" describes the assets at the beginning of the age period 𝑡, 𝑦" describes 
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income in the 𝑡-th year, 𝐿 describes the life span composed of 𝑁, the earning span, and 𝑀, the 

retirement span, and 𝑐" describes consumption of an individual in the 𝑡-th year.  

 

It is furthermore explained that if current income, 𝑦" + 𝑟𝑎" ≠ 𝑐", the individual must be either 

saving or spending more than his wealth in time period 𝑡, as well as if 𝑦W + 𝑟𝑎W ≠ 𝑐W̅ an 

individual is planning to save or spend more than his wealth in the future time 𝜏. The reasons 

for such inequalities to occur, also referred to as “motives for saving” (Modigliani & Brumberg, 

1954), are outlined as either being due to a) a desire of adding to the wealth of oneself or future 

heirs, or b) a desire to consume at a different pattern than that of current or future income. In 

the case of b), it is necessary for the individual to either save to be able to increase consumption 

in the future or make up for prior deficits.  

 

Based on these motives for saving, the authors deduce that the relationship between 

consumption and income in a given period do not need to be related. One may consume less 

than their income in the current period to be able to consume more at a later period, or 

alternatively consume more than their income in the current period, which will be compensated 

by increased savings in a later period. Therefore, it is argued that the patterns of consumption 

in a given period is a result of a planned consumption pattern, which over the lifetime of the 

individual is expected to balance out. At the same time, income and expectations to future 

income will help shape the planned consumption pattern.  

 

Two additional motives for saving can be related to uncertainty of the future. These are c) a 

desire to accumulate assets by saving to be insured against future needed, but unexpected 

changes in income or consumption, which exceed the anticipated pattern over the lifetime, and 

d) to have an equity in some of an individual’s assets. In general, it is expected that most 

individuals generate some conscious – or subconscious – input to saving, which may satisfy 

more than one motive. For instance, investing in ownership of a house may compensate for 

consumption following retirement or as an bequeath component. As a result of the (dis)savings 

being changes in the net worth of an individual during a given time period, consumption is 

defined to be expenditure on non-durable goods and services as well as depreciation on durable 

goods.  

 

By introducing several assumptions, Modigliani and Brumberg extend their model of the utility 

function and thus consumption behavior. As already introduced, price levels are assumed to be 

constant throughout the lifetime of an individual. Additionally, assumption one depicts that a 
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typical household do not inherit any assets of value or plans to make any bequeaths, thus 

households will only gather assets as a result of prior saving, which alters equation (3.11) to 

exclude any of the previously introduced asset terms. Therefore, 

 

𝑐"̅ = 𝑓(𝑣", 𝑡, 𝜏), 𝜏 = 𝑡, 𝑡 + 1,… , 𝐿       (3.12) 

 

Where  

 

𝑣" = ∑ :*
(KNO)PQRS*

+ 𝑎"Y
WX"         (3.13) 

 

And 𝑡 implies the current age of the individual. 𝑐"̅ is thus the sum of total expectation of 

resources, 𝑣", an individual decides to distribute his consumption at, given a specific interest 

rate. If the individual expect that his total resources will be increased by ∆𝑣", it is assumed that 

he will allocate it proportionally to all future consumptions.  

 

Assumption two, which is considered the most essential to the life-cycle model, depicts that 

the utility function of an individual can be described so that the proportion of an individual’s 

total resources planned to consume for any given year, 𝜏, of his remaining life is solely 

determined by tastes and not by the size of the individual’s resources, such that 

 

𝑐"̅ = 𝛾W"(𝑣"), 𝜏 = 𝑡, 𝑡 + 1,… , 𝐿       (3.14) 

 

Where 𝛾W" is dependent on the form of total utility and value of interest rate, but independent of 

the total resources, 𝑣". For this to be true, the utility function must be homogenous. Lastly, 

assumption three depicts that interest rates are zero, such that (3.14) is rewritten 

 

𝑐"̅ = 𝛾W"[𝑦" + (𝑁 − 𝑡)𝑦"g + 𝑎"]       (3.15) 

 

Where 𝑦"g is the average income expected over the period of the earning span. Combining this 

outcome with assumption one leads to the following conclusion 

 

∑ 𝛾W"V
WX" = 1          (3.16) 
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From the result of (3.16), assumption four depicts that all 𝛾W" terms must equal, such that an 

individual plans to consume his income at a steady rate throughout his life, leading to the result 

 

∑ 𝛾W"V
WX" = (𝐿 + 1 − 𝑡)𝑦" = 1        (3.17) 

 

Where 𝑦" depicts the common values of 𝛾W" for an individual at age 𝑡. 

 

Based on the initially stated assumptions and the theoretical steps already established, 

Modigliani and Brumberg develop their interpretation of the relationship between current 

consumption and the elements deciding this level. The individual consumption function is thus 

defined as 

 

𝑐 = 𝑐(𝑦, 𝑦g, 𝑎, 𝑡) = K
V*
𝑦 + (YA")

V*
𝑦g + K

V*
𝑎      (3.18) 

 

Where the elements are to be understood as relating to the current period. Equation (3.18) 

indicates that current consumption therefore is linear and homogenous in function dependent 

on current income, expected average income and initial assets of the individual.  

 

However, while current income and current consumption for a given age 𝑡 can be observed, 

expected average income is by its very nature unobservable in the current period, as it involves 

expectations to the future. As a result, another model relying on the observed data available is 

instead developed. Considering the marginal propensity to consume, it is such that an 

increment in the current period’s consumption of a household complemented by an increment 

in the current period’s income. An increase in current income will tend, however, to change an 

individual’s expectations to future income as well, and therefore 𝑦g, introduced in (3.15) and 

(3.18), is a function of current income, 𝑦. As a consequence, the marginal propensity to 

consume is defined as  

 
J<
J:
= K

V*
+ YA"

V*

J:i

J:
         (3.19) 

 

Which is impossible to project, given the reliance on 𝑦g. Modigliani and Brumberg argue that 

to determine any conclusions for actual individual behavior, it is necessary to do a cross-

sectional study of different households, their average and marginal rates of consumption as 
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well as income levels. By introducing the concept of a “stationary household”, defined as 

expecting a constant income throughout its earning span and observations throughout the life-

cycle supporting these initial expectations, the authors conclude that for such households, 

assets at any given age will be exactly as those planned at the first age of earning. Therefore, 

for a household at the age of 𝑡 ≦ 𝑁 in a stationarity, where current income equals income at 

age 1, 𝑦 = 	𝑦K, current consumption and saving must be proportional to current income, such 

that 

 

𝑐 = Y
V
𝑦, and 𝑠 = l

V
𝑦         (3.20) 

 

From this conclusion, although relying on the theoretically established concept of a “stationary 

household”, it is implied that if observing a cross-section of households within an earning span 

adjusted for their current income, one would expect to find that “the proportion of income 

saved is substantially the same at all levels of income” (Modigliani & Brumberg, 1954). 

Therefore, if a given sample consisted primarily of stationary households, the rate of change in 

marginal propensity to consume is independent of the age composition, which is different from 

when an individual is observed. For an individual, the marginal propensity is defined as 

equation (3.19), which clearly differs with the time of age.  

 

However, recognizing that very few, if any, households will be empirically consistent with the 

stationary household conditions, the model is extended to include non-stationary households. 

As such, the individual saving function is made up from a constant fraction of a permanent 

element of income – equal to the stationary household’s equilibrium saving ratio – plus a 

fraction of non-permanent element of income, minus a fraction of excess assets. This is defined 

to be 

 

𝑠 =
𝑀
𝐿 𝑦

g +
𝐿 − 𝑡
𝐿"

(𝑦 − 𝑦g) −
1
𝐿"
[𝑎 − 𝑎(𝑦g, 𝑡)] 

			= l
V
𝑦 + Y(VA")Al

VV*
(𝑦 − 𝑦g) −	 K

V*
[𝑎 − 𝑎(𝑦g, 𝑡)]     (3.21) 

 

Where  (𝑦 − 𝑦g) depicts any additional element to current income above the expected income 

level, referred to as the non-permanent or transitory element of income. The difference between 

actual initial assets and amount of assets linked to an individual fully adjusted to his permanent 

element of income, 𝑦g, is captured by [𝑎 − 𝑎(𝑦g, 𝑡)] and referred to as excess assets. Equation 
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(3.21) helps examining the individual behavior of a consumer, who has previously been 

demonstrating stationary behavior up until age 𝑡 − 1, where after he experiences an unexpected 

increase in income at age 𝑡. The larger the transitory element, the larger a portion of his income 

will the individual save. Therefore, a household who suddenly experience an unexpected rise 

in current income above the previous average expected income level will save a larger 

proportion of their income than they previously did and also larger than other households in 

the same income category.  

 

Akin, it is also possible to develop the consumption function for the stationary household, such 

that 

 

𝑐 =
𝑁
𝐿 𝑦

g +
1
𝐿"
(𝑦 − 𝑦g) +

1
𝐿"
[𝑎 − 𝑎(𝑦g, 𝑡)] 

			= Y
V
m𝑦g + V

YV*
(𝑦 − 𝑦g) + 𝜆 K

YV*
[𝑎 − 𝑎(𝑦g, 𝑡)]o     (3.22) 

 

This function suggests that when a household is exposed to short-term fluctuations in income, 

the proportion of income going towards consumption will be more likely to fall with income, 

and thus the elasticity of consumption subject to income will be less than one. This supports 

the initial outlined motivations of savings, thus the motives behind not consuming the same 

amount as one’s current income.  

 

Where Keynes’ original ideas of consumption relied on consumption being rather sticky and 

rarely change in habit, the life-cycle model suggests that savings instead tend to increase as a 

result of a transitory income change or a changed future outlook due to increases in permanent 

income levels. When it is a result of a changed outlook on the future, one would expect that 

consumption levels would adjust accordingly to optimize consumption in future life periods 

also. However, as longs as the fluctuations in income are modest, one should not expect to see 

the average level of consumption change significantly. As a result, drastic changes in 

consumption pattern are expected to be a result of a permanently increased income. This is 

somewhat contradicting Keynes and his theory of an increased proportion of income being 

saved as income increases. Instead Modigliani and Brumberg suggest that the proportion of 

income being saved is independent of income and rather a result of deviations from the lifelong 

consumption pattern households make, according to buffer-savings against negative 
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fluctuations in income over their lifetimes as well as provisions for retirement (Modigliani & 

Brumberg, 1954).  

 

3.3 Analysis of Danish patterns 

Following the exploration of the theoretical background to the permanent income hypothesis 

and the life-cycle model, it seems reasonable to continue by understanding how the most 

significant variables in the theoretical discussion have developed during the time period 1994-

2018. By gaining such understanding, it is possible to comprehend any initial similarities 

between theory and empirical data, prior to chapter four’s analytical evaluation.  

 

3.3.1 Household consumption 

When considering household consumption, a number of demographic aspects can be related to 

such consumption patterns. These aspects include geographical region, disposable income 

deciles, employment type, household composition or housing conditions. With such access, a 

number of very insightful household consumption patterns can be brought to light. It is 

important to stress that when considering data on household basis, the analysis is automatically 

exposed to changes in the average household composition. However, for the purpose of these 

descriptive analyses, the data is considered appropriate. 

 

To continue Friedman’s assessment of consumption of non-durable goods and services, 

consumption by durability on an aggregate level is firstly assessed. For the period 1994-2018, 

the development of consumption across durable, semi-durable, non-durable goods and services 

is illustrated. The amounts have been aggregated across all households and adjusted for 

inflation. From chapter two, it has been established that the aggregate household consumption 

level has increased during this period, which is also supported in this figure.  
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Figure 12 Household consumption by durability 1994-2018 

 

However, when that aggregate amount is decomposed, there is evidence of different 

consumption patterns within different durability categories. Perhaps most strikingly is it that 

the amounts spent on non-durable goods have remained very stable throughout the entire 

period. This suggests that the basic needs of households – at least in terms of expenditure – 

have remained constant. If non-durable goods were restricted to only include food and non-

alcoholic beverages, this development supports the trend observed in chapter two, where this 

figure did not show evidence of increase in the given period.  

 

While non-durable consumption is less changing, the general pattern for durable, semi-durable 

goods and services is upward sloping, except in 2009, where the financial crisis had a drastic 

impact. Additionally, it is observed that the consumption of semi-durable goods, such as 

clothing, generally tend to be higher than the consumption of durable goods. This makes 

intuitive sense as durable goods are often considered investments, but also has a longer 

durability (Modigliani & Brumberg, 1954). An exception to this was seen in the years prior to 

2009 as well as in the years since 2013. One hypothesis could be that in years of increasing 

disposable income, a greater investment into durable goods is also observed. Lastly, the largest 

component of household consumption by far is the service-category. In 2018, it was more than 
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double the size of consumption of non-durable goods and about five times as high as the other 

good-categories. Both in terms of absolute value and percentage, it is the category, which has 

had the largest growth. While observing some sensitivity to economic downturn as expected 

(Parrett, 2016), services appear to be steadily rising during the period.  

 

If instead household consumption is considered by the age of the head of the household, it is 

possible to deduce how household consumption develop through a household’s lifetime. 

Instead of considering the entire time period of 1994-2018, household consumption is 

considered at a five-year interval.  

 

 
Figure 13 Household consumption by age-category 1994-2018 

 

The common pattern across all time-periods considered is that household consumption follows 

an inverted U-shape, a so-called hump pattern. Generally, the age categories “30-44” and “45-

59” encompass the years of largest household consumption. This makes sense intuitively as it 

is commonly the age categories, where households are largest in size, including adults and 

children. Where consumption in the category “< 30” was stable for the first four periods 

considered, it is now observed to have fallen. In the other end for the category “> 75”, a small, 

continuous increase is observed. The age category “60-74” has seen the largest change across 

the time periods. Where in 1994, the consumption for this category was the same as for the “< 
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30” category, the level in 2018 had increased to match the household consumption level of 

“30-44” in 1994.  

 

3.3.2 Disposable income 

According to the life-cycle model developed above, households whose income has increased 

in the current period are expected to save a larger proportion of income, than those households 

whose income has remained unchanged (Modigliani & Brumberg, 1954). This implies that 

while savings proportions increase as a result of increasing income, one would also expect to 

observe increasing consumption amounts as income rises. Instead of considering the entire time 

period of 1994-2018, individual disposable income is considered at a five-year interval. 

 

 
Figure 14 Individual disposable income by age-category 1994-2018 

 

While the age categories have been expanded further compared to the previous analysis of 

household consumption by age, the inverted U-shape is once again the dominating pattern. 

Regardless of the period of time considered, the category of highest average disposable income 

is “45-49”. Keeping in mind that these figures have been adjusted for inflation and thereby are 

directly comparable, the observations suggest a very large increase in the general individual 

disposable income levels across all age categories, except the earliest years of age. From age 

15 to age 29, disposable income levels have remained stable across the time periods. However 
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from then on, the data identifies large increases in disposable income, and the average 

individual is therefore “richer” in income terms than ever before (Iversen & Brahm, 2017; 

Overvad, 2019). Comparing this development with the development of household consumption 

previously addressed, the data suggest that despite such increasing disposable income levels, 

household consumption patterns do not change as much, which goes against Keynes’ one-to-

one relationship between consumption and income, but supports both Friedman’s and 

Modigliani and Brumberg’s theories, which suggests a steadier consumption pattern. 
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4 Consumption under Income Uncertainty 

This chapter focuses on exploring Robert Hall’s extension of the life-cycle and permanent 

income hypotheses. Following a presentation of the theoretical background, Hall’s model of 

random-walk will be introduced, and the Danish consumption data will be applied to 

investigate if the econometric model can explain the observed consumption patterns.  

 

4.1 Hall’s random-walk model 

Chapter three concluded that the leading theories on consumption in the modern, neoclassical 

economics reach similar results. Both the life-cycle model and the permanent income 

hypothesis make assumptions on income over a given time horizon and argue for a smooth 

consumption curve. It is argued that consumers estimate their ability to consume in the long-

run, whereby the level of their current household consumption will be a fraction of this 

estimate, either put against their permanent income as argued by Friedman, or against their 

lifetime wealth as supported by Modigliani and Brumberg.  

 

The life-cycle and permanent income hypotheses introduced in the previous chapter suggest a 

result that can be counterintuitive, as it is concluded that an individual’s pattern of consumption 

is independent of the trend of income. Friedman argues for a constant consumption in relation 

to the permanent income over the lifetime, whereas Modigliani and Brumberg instead argue 

for a constant consumption over the life time wealth. What links these two theories so tightly 

together is their common assumption of income certainty. However, believing such an 

assumption to hold true in practice is improbable. As a consequence, Robert Hall’s extension 

of the traditional income-certainty theories entails a relaxation which explores the 

independence of consumption variations of this assumption as known within the topic of 

consumption under income uncertainty. 

 

4.1.1 Theoretical background of random-walk 

In his paper, Hall highlights an independence of consumption changes from anticipated 

changes in income. With his random-walk hypothesis, he argues that “when consumers 

maximise expected future utility, […] the conditional expectation of future marginal utility is 

a function of today’s level of consumption alone” (Hall, 1978). This implies that consumption 

tomorrow is a function of consumption today only, or as Hall evaluates it: “consumption lagged 

more than one period has no predictive power for current consumption”.  
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It is further argued that the random-walk hypothesis rejects any correlation between any other 

economic variable observed at previous times and current consumption, especially lagged 

income variables. This argument highlights the correlation between permanent income 

hypothesis and the random-walk implication. Had prior income levels had a direct correlation 

with current consumption, it would contradict Friedman’s argument, as he argues for 

consumers deciding on a constant consumption level based on their permanent income level – 

not solely prior income. Furthermore, if current consumption is solely a function of lagged 

consumption, any influence of lagged income should already be accounted for. The random 

element, which Hall explores as the only other influence than lagged consumption in 

determining current consumption, can be mirrored by changes in the stock-price level.  

 

The future is almost by definition uncertain, as the world economy is in continuous change, 

and information we do not have knowledge of today will be available to us in the next period, 

and also impact our decisions in that future period. When making estimations about future 

consumption, it is therefore necessary to make estimations on future income based on past 

information. Such estimations as to what economic variables will affect future income are 

random and imperfect by nature. Therefore, it is necessary to revise the expectations made for 

future income, returns on investment or assets in general in every future period. As a result, 

modelling consumption is reliant on a non-deterministic or stochastic process, where assumed 

decisions will be revised for every period to come, making the process vulnerable to forecast 

errors (Deaton, 2005).  

 

Economics make the assumption that individuals build their decisions based on rational 

expectations, influenced by the nature of being risk-averse and having perfect information 

available. Therefore, every decision made about present economic variables is assumed to be 

a rational result of considering all information available. Based on this assumption, it is implied 

that projections on future periods are unbiased, and that the error terms will be uncorrelated 

with the information available, when the projection was made (Deaton, 2005; Hall, 1978).  

 

Given these conditions, Hall begins his theoretical explanation of the life-cycle and permanent 

income models under income uncertainty.   

 

He estimates that an economic agent maximizes his expected value of lifetime utility through 

the function 
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𝑈" = 𝐸" r∑
K

(KNs)*
𝑢(𝑐")tA"

"XK u        (4.1) 

 

Where 𝛿 is the rate of subjective time preference, thus an indicator of when in time an 

individual prefers to consume, where 0 < 𝛿 < 1, and 𝑢(𝑐") expresses the utility an individual 

receives by a given level of consumption, 𝑐", at time 𝑡.  

 

Hall maximizes this utility subject to  

 

∑ (1 + 𝑟)AW(𝑐"NW − 𝑤"NW)tA"
"Xx = 𝐴"        (4.2) 

 

Where 𝑟 denotes the real rate of interest, which is assumed to be constant over time, 𝑤" 

evaluates earnings at time 𝑡, and lastly 𝐴" denotes the stock of assets excluding human capital 

at present time 𝑡. As explained above, earnings are stochastic and thus 𝑤" is the single source 

of uncertainty in (4.2). The stock of assets, 𝐴", is expressed by 

 

𝐴" = (1 + 𝑟)(𝐴"AK − 𝑐"AK + 𝑤"AK)       (4.3) 

 

Such that assets and earnings in the previous period, 𝑡 − 1, minus consumption in that period, 

multiplied the real, assumed constant, interest yields the stock of assets at present time, 𝑡. As a 

result, 𝐴" can also be considered as the savings from period 𝑡 − 1.  

 

For every period, 𝑡, the individual will choose a given level of consumption, 𝑐", to maximize 

his lifetime utility with the assumption of being perfectly informed of all relevant information 

for this decision. Additionally, although uncertain about future earnings, the consumer will 

know the level of 𝑤", when deciding his level of 𝑐". The only assumption made is that the 

conditional expectation of future earnings given the information available at time 𝑡, 𝐸"𝑤"NW, 

does exist.  

 

Through taking the first order condition with respect to an unconditional change in the next 

period’s stock of assets, 𝐴"NK, the level of maximized consumption for the economic agent is 

given by  
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𝐸"𝑢z(𝑐"NK) = {KNs
KNO

| 𝑢z(𝑐")        (4.4) 

 

This stochastic Euler equation yields a number of implications. First, no other information 

available in period 𝑡 than 𝑐" is helpful in explaining consumption in the following period, 𝑐"NK. 

Thus, in terms of influencing the expected value of marginal utility, given a known level of 𝑐", 

income, wealth and other variables are irrelevant in period 𝑡. Secondly, Hall outlines that if 

𝛾 = KNs
KNO

 and 𝜀"NK, the disturbance term, is such that 𝐸"𝜀"NK = 0, then marginal utility follows 

the regression relationship  

 

𝑢z(𝑐"NK) = 𝛾𝑢z(𝑐") + 𝜀"NK        (4.5) 

 

Thirdly, Hall draws the conclusion that if the utility function is quadratic, then  

 

𝑢(𝑐") = − K
~
(𝑐̅ − 𝑐")~         (4.6) 

 

Where 𝑐̅ is the optimal level of consumption, where the quadratic function touches its 

theoretical maximum.   

 

Given the utility function for the life of an individual in (4.1) and the budget constraint, as 

 

∑ �R)*
(KNO)*

= 𝐴x + ∑
�R+*
(KNO)*

t
"XK

t
"XK        (4.7) 

 

Then by combining the functions in (4.1) and (4.6) and the budget constraint (4.7), then 

consumption at the future time, 𝑡 + 1, will be given by  

 

𝑐"NK = 𝑐̅ OAs
KNO

+ KNs
KNO

𝑐" + 𝜀"NK = 𝛽x + 𝛾𝑐" + 𝜀"NK     (4.8) 

 

Where 𝛽x = 𝑐̅ {OAs
KNO

| and 𝛾 = KNs
KNO

, as previously stated. The error term, 𝜀"NK, is treated as if it 

was a random variable, capturing the additional information a household may gather in period 

𝑡 + 1, which was not known in period 𝑡, but still affects the future consumption, 𝑐"NK, due to 

changes in income. As it was not known in period 𝑡, it is uncorrelated with any other variables 

included from period 𝑡.  
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The regression (4.8) concludes that consumption in the next period is determined by a constant, 

𝛽x, plus the coefficient 𝛾 multiplied by consumption in the current period, plus the random 

variable containing unknown information to the current period, thus including new information 

in the next period.  

 

Equation (4.8) looks very similar to a simple linear regression and can also be analyzed in such 

a way. This is possible as the error term, in theory, cannot be correlated with the other 

independent variables. The random-walk hypothesis set out by Hall rationalizes that this is 

possible as long as all the explanatory variables are identified in the period 𝑡.  

 

By assuming that the rate of interest equals the individual’s time preference, thus 𝑟 = 𝛿, then 

consumption in the next period, as defined by (8), will be a “random walk”. When 𝑟 = 𝛿, it is 

implied that 𝛽x = 0 and 𝛾 = 1, thus leading to the simple expression 

 

𝑐"NK = 𝑐" + 𝜀"NK         (4.9) 

 

Hall (1978) thereby reaches his conclusion that consumption in the next period must equal 

consumption in this period, plus a random walk or a trend that is only discovered in the next 

period about the consumer’s utility. This result implies that if one was to add more explanatory 

variables to the regression observed in period 𝑡, all such variables would have a nonzero 

coefficient and thus no impact on consumption, as any information of relevance should already 

have been accounted for.  

 

4.1.2 Empirical test of random-walk  

While Hall’s justification of the random-walk model is compelling, a natural extension to the 

theoretical background is to test it on empirical data. Hall did so himself by estimating the 

equation (4.8) on US quarterly data on consumption of non-durables and services in the period 

1948-1977.  

 

As done in earlier research (Friedman, 1957; Modigliani & Brumberg, 1954), Hall also adjust 

the household consumption measure to exclude durable goods. Some argue that expenditures 

on durable goods include an element of saving, thereby going against being truly consumption 

(Parker, 2010). Even when durable goods have been included in the aggregate data, the theory 
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of permanent income and life-cycle hypothesis has been rejected (Bernanke, 1985). 

Additionally, due to the longevity of a durable good, individuals may even find it possible to 

postpone a purchase of a durable good, if the time coincides with a time of economic 

uncertainty, where saving is preferred. As a durable good is defined to last for a longer period, 

its utility will not only be consumed in one given time period but be expected to last longer. 

Statistically, if one includes consumption of durable goods, it will create an uneven distribution 

of expenditures and utility for that given time period. Therefore, only goods and services, 

which are expected to yield utility in the same period as they are consumed will be classified 

as consumption.  

 

By adding additional variables than solely consumption, he tested if coefficients significantly 

different from zero should be included in the model explaining future consumption. He found 

that including income at time 𝑡 and prior had no predictive power on consumption in the next 

period, 𝑐"NK. This result supports the random-walk model suggesting the life-cycle and 

permanent-income hypothesis follows a random-walk.  

 

When including the market value of corporate stock as a measure of wealth however, the values 

for this measure known at time 𝑡 did prove to have some predicting power of future 

consumption, 𝑐"NK. This result is thus quite clearly rejecting the implication that Hall’s random-

walk model, as it indicates a variable other than past consumption affects future consumption. 

However, the significance of this empirical result is reduced with the justification that prior 

consumption proved more important than prior wealth as an explanatory variable. Therefore, 

although recognizing the empirical test implying significance of another explanatory variable, 

it is argued that as it is not income but rather wealth, the random-walk model and the theory 

behind still applies (Hall, 1978).  

 

Recalling the final result of Hall’s theory, 𝑐"NK = 𝑐" + 𝜀"NK, one expects consumption in the 

next period, 𝑐"NK, to equal consumption in the current period, 𝑐", in addition to any relevant 

information the economic agent obtains in the next period, which affects his consumption in 

that period. This information is excepted to be captured by the random term.  

 

Furthermore, as Hall’s argument goes, only the prior period’s consumption should be relevant 

for explaining current consumption. Therefore, whilst testing the impact of prior consumption 

on future consumption, other variables like disposable income is also included in the regression 
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analysis. If another variable should be revealed to have a significant impact on consumption, 

the random-walk model can be rejected. Therefore, other variables than consumption have been 

included in the analysis.  

 

To test Hall’s model, consumption in the period 𝑡 + 1 will be regressed on its lag and a 

constant, such that  

 

𝑐"NK = 𝛼 + 𝛾𝑐" + 𝜀"NK        (4.10) 

 

Reflecting Hall’s argument for changes in consumption following a random walk. This implies 

that 𝛾 = 1, such that 𝑐"NK − 𝑐" equal a constant, 𝛼, and a random term, 𝜀"NK, only known in the 

same period as consumption is investigated for.  

 

Following Hall’s process of empirically testing the random-walk model, aggregate annual data 

adjusted for inflation on non-durable goods and services in the period 1994-2018 has been 

collected and divided by the population statistics for each year. An illustration of the 

development in this data is shown below.  

 

 
Figure 15 Development in non-durable goods and services 1994-2018 
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The data has been regressed in accordance with equation (4.10) and the results are presented 

in table 1.  

 

Table 1 Regression result of non-durable and services consumption in period 

 t, Ct, on the lagged value of non-durable and services consumption, Ct-1 
  1994 - 2018, annual data     

Dependent variable: Ct    
 Variable Estimate Standard error t-value 

 𝛼 3.857,09 3.466,58 1,113 
  Ct-1 0,96038 0,1035 2,14E+01 

 R2 =  0,9561   
 DW =  1,4757   

 
Figure 16 Regression results consumption, one lag 

 

Solely regressing consumption on itself shows a very large fit of the regression. Although one 

could interpret this as a confirmation of Hall’s argument, it is also intuitive that individuals’ 

consumption habits do not drastically change from one year to another. As also touched upon 

in chapter two, data suggest that a smoother pattern of consumption changes is observed.  

 

The random-walk implication suggests that no other variable than 𝑐"AK should help an 

individual to predict and plan their own future consumption, except the information the 

information available to the consumer in the future period. Therefore, it is also necessary to 

investigate the residuals, as it will reveal the influence of the new information in the period that 

consumers use to adjust their income and thus consumption patterns.  
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Figure 17 Residuals plot consumption 

 

The first plot illustrates the residuals against the time horizon 1995-2018 and the second plot 

illustrates residuals in a histogram diagram against the normal distribution function. The plot 

of residuals shows that there is no distinct pattern affecting individuals’ consumption behavior. 

The financial crisis in 2009 is clearly identified from the first plot as the largest fall in 

consumption of non-durables and services, as well as an outlier in the histogram plot.  

 

In addition to plotting residuals against the normally distributed curve, a Jarque Bera test 

reveals a p-value of 0.32, thus failing to reject the null of residuals being normally distributed 

at one-percent significance level. Considering the time series of consumption in relation to the 

random-walk model, one should also investigate the stationarity of the data. The Durbin-

Watson test has a value of 1.48, thus testifying to the residuals being positively serially 

correlated. This suggests that the ordinary-least-square estimator is misleading as coefficients 

may appear statistically significant, even if they are not, therefore the equation will be biased 

and inconsistent. Even if the Durbin-Watson test had rejected presence of autocorrelation in 

the residuals, the standard t-value of the constant in the regression results in table 1 indicates 

that the t-distribution is not followed.  

 

To further investigate the stationarity of the time series, an augmented Dickey-Fuller test is 

conducted, according to 

 

𝐷𝐹 = 	 ��
��(��)

          (4.11) 
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Where 𝛾� is the OLS estimation of the regression and 𝑆𝐸(𝛾�) is the standard error of this 

estimator. If the time series of consumption data is identified to have a unit root, then lagged 

consumption, 𝑐"AK, will not be relevant in predicting changes in future consumption, except for 

the information obtained in the lagged changes (Dickey & Fuller, 1979). When testing the data 

above, the resulting test-statistics is -0.972 and therefore the null hypothesis that 𝛾 = 1 against 

the alternative that 𝛾 ¹ 1 cannot be rejected. It is concluded that consumption must follow a 

random walk as Hall hypothesizes (Hall, 1978), which further means the time series is non-

stationary. Based on the above analysis, it can be argued that a simple one-lagged 

autoregressive model, AR(1), can be used for explaining consumption and its random-walk 

pattern, which is further confirmed by the AIC and BIC information criteria. The determination 

of presence of autocorrelation and non-stationarity in the time series is also emphasized using 

detection methods by Box and Jenkins (Box & Jenkins, 1970). 

 

 

Figure 18 ACF and PACF illustrations consumption 

 

Returning to Hall’s original random-walk model, he argues that only current consumption 

should have an impact on future consumption. Therefore, whilst the first testing of this model 

indicates that the random-walk model can be confirmed by data, it is necessary to conduct 

further tests to identify, if adding additional variables to the regression will dispute this 

conclusion. A natural extension is thus to test if consumption more than solely one period ago 

can help explain current consumption. 
  



Consumption in Denmark  Master Thesis 2020 

 51 

Table 2 Regression result of non-durable and services consumption in period 

 t, Ct, on the lagged value of non-durable consumption, Ct-1, and Ct-2 
  1994 - 2018, annual data     

Dependent variable: Ct    
 Variable Estimate Standard error t-value 

 𝛼 5.215,67 4.774,76 1,092 

 Ct-1 1,1983 0,2372 9,81E-05 
  Ct-2 -0,2573 0,2281 2,75E-01 

 R2 =  0,934   
 DW =  1,94   

 

Figure 19 Regression results consumption, two lags 

 

The results above appear to support Hall’s model, as consumption of non-durable goods and 

services lagged twice appear to have no significance in explaining current consumption. 

However, due to the autocorrelation identified as present already as well as failure to reject a 

unit root, it is again not possible to reject that consumption follows a random-walk.  

 

If the aim had been to make the time series stationary, differencing the consumption data twice 

– and thus consider the changes in the changes of consumption – would at first sight improve 

the stationarity of the data.  

 

 
Figure 20 Residuals plot, twice differenced consumption 
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An ADF test-statistics of -4.48 further emphasizes the stationarity and rejects the hypothesis 

of a unit root at one-percent. When regressing twice differenced consumption variable on its 

own lags, the following results are obtained.  

 

Table 3 
Regression result of non-durable and services consumption twice 
differenced in period t 

 
ddCt, on the lagged value of non-durable consumption twice differenced, 
Ct-1:4 1994 – 2018, annual data  

Dependent variable: ddCt    
 Variable (a) (b)  

 𝛼 -128,910 -45,504  
  (1.207,429) (1.266,029)  
 ddCt-1 -0,533*** -0,689***  
  (0,122) (0,152)  
 ddCt-2  -0,325*  
   (0,184)  
 ddCt-3  -0,133  
   (0,186)  
 ddCt-4  -0,158  

      (0,156)   

 R2 =  0,284 0,354  
     

Figure 21 Regression results consumption differenced twice 

 

In regression (a), it is identified that the lag of twice differenced consumption is significant to 

explain some of the variation in the current period’s twice differenced consumption. However, 

compared to the previous high values of R2, suggesting almost all of the variance in the present 

consumption figure could be explained by its lag, it is now observed to be considerably lower. 

When including several lags of twice differenced consumption in the regression, it can be 

established that not only the twice differenced consumption lagged once is significant in 

explaining this period, but also the second lags appears to be significant. Additionally, it is also 

observed that the R2 measure increases by 0,07. It suggests that the changes in changes of 

consumption in the current period is significantly impacted by prior consumption behavior.  

 

The first part of the analysis was done on data on non-durable goods and services in the period 

1994-2018. If extending the period of interest to 1966-2018, the added years of observations 

could help improve the conclusions reached in the previous section.  
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Table 4 Regression result of non-durable and services consumption in period 

 t, Ct, on the lagged value of non-durable consumption, Ct-1:4 
  1966 - 2018, annual data     

Dependent variable: Ct    
 Variable (a) (b)  

 𝛼 17.253,04*** 12.029,53*  
  (4.862,900) (7.010,950)  
 Ct-1 0,983*** 1,022***  
  (0,009) (0,152)  
 Ct-2  0,071  
   (0,216)  
 Ct-3  -0,134  
   (0,216)  
 Ct-4  0,031  

      (0,151)   

 R2 =  0,996 0,995  
 DW =  1,832 2,003  
     

Figure 22 Regression results consumption 1966-2018 

 

The results are conclusive of what was already found in the previous regression analysis: 

consumption lagged once appears to be the only explanatory variable significant in predicting 

current consumption. As in the regression run on data in the period 1994-2018, it is not possible 

to reject the presence of a unit-root, and therefore it is not possible to reject the random-walk 

hypothesis. 

 

4.1.3 Extending the empirical test to other variables 

Recalling Keynes, he identifies a clear relationship of consumption and income, upon which 

many researchers following him have attempted to describe. Just as Hall attempts in his 

exploration of explaining consumption, it appears natural to extend the analysis to include an 

income variable. Therefore, in order to explain Danish consumption patterns, consumption of 

non-durable goods and services will not only be regressed on its own lag, but also on lagged 

disposable income per capita. Although the prior analysis of adding additional lagged 

consumption variables to the regression proved insignificant, adding lagged disposable income 

as an explanatory variable could well prove to be significant, thus rejecting Hall’s model of 

random walk.   
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Figures on average annual disposable income for an individual in the period 1994-2018 has 

been collected and adjusted for inflation. As done for consumption on non-durable goods and 

services above, the data is briefly investigated and commented on. The development of average 

individual disposable income, reported in 1000 DKK below, has been steadily rising. While an 

expected drop in disposable income is seen in the years of the dot-com crisis, the drop of 

disposable income prior to the financial crisis does appear odd. 

   

 
Figure 23 Development in average individual disposable income 1994-2018 

 
Figure 24 Residuals plot disposable income 
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The first plot illustrates the residuals against the time horizon 1995-2018 and the second plot 

illustrates residuals in a histogram diagram against the normal distribution function. The plot 

of residuals reveals that there is a general tendency of increase in disposable incomes, and only 

twice – in the dot-com and financial crises – is it observed to be decreasing. Whilst the 

histogram does not completely support a normal distribution, the overall trend appears to be 

somewhat similar. The Jarque Bera test has a p-value of 0.75, and it is therefore not possible 

to reject the null of residuals being normally distributed.  

 

By extending the equation (4.11) to include disposable income also, it is possible to explain 

the projected relationship, such that   

 

𝑐"NK = 𝛼 + 𝛾𝑐" + ∑ 𝛽�N�𝑌"A�
�
� + 𝜀"NK       (4.12) 

 

Where 𝑌 describes the level of disposable income. If 𝛾 = 1 and 𝛽 = 0, one would reach the 

same conclusion as previously, where only consumption lagged once is significant in 

explaining future consumption. In this case, prior periods’ values of disposable income would 

have no explanatory power over future consumption. Equation (4.12) is estimated using 

ordinary-least-squares under the assumption that the errors are consistent.  

 

Before running the regression, both time series data on consumption of non-durable goods and 

services as well as disposable income are log-transformed to provide easier interpretable 

regression results. An augmented Dickey Fuller test testifies that the null of a unit root being 

present in the data on disposable income cannot be rejected.  
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Table 5 Regression result of non-durable and services consumption in period 

 t, Ct, on the lagged value of non-durable consumption, Ct-1, and 
  lagged disposable income, 1994 - 2018, annual data 

Dependent variable: Ct    
 Variable (a) (b)  

 𝛼 3,117*** 3,103*  
  (0,907) (1,468)  
 Ct-1 0,563*** 0,608***  
  (0,127) (0,202)  
 Yt-1 0,361*** 0,516***  
  (0,116) (0,231)  
 Yt-2  -0,054  
   (0,377)  
 Yt-3  0,064  
   (0,341)  
 Yt-4  -0,264  

      (0,201)   

 R2 =  0,964 0,959  
 DW =  1,445 2,158  

 
Figure 25 Regression results consumption and disposable income 

 

Table 5 reports on two different regressions: firstly (a), where consumption, 𝑐", is regressed on 

lagged consumption, 𝑐"AK, and lagged disposable income, 𝑦"AK, and secondly (b), where the 

same procedure is repeated for four lags of disposable income, 𝑦"AK:�. Both sets of results 

testify to the same conclusion, that Hall’s random-walk model cannot be confirmed, as one-

period lagged income appear to be significant in both cases. Furthermore, doing a Granger 

causality test it is proven that the effect of lags of income on consumption is significant at one-

percent level, where the opposite suggests no correlation. This further underline that lagged 

income is somewhat predictive of current consumption, which confirms the excess sensitivity 

issue discussed by various authors (Modigliani & Brumberg, 1954; Seater, 1998). As the 

permanent income hypothesis and life-cycle model describe consumption using terms like 

“lifetime wealth” or “permanent income”, income in the lagged period should be no more 

significant than other lags in predicting current consumption.  

 

Another plausible variable of importance is household wealth. However, wealth is an abstract 

term, which can be defined by a number of different proxies. For the purpose of this analysis, 

prices of real-estate adjusted for inflation is used to mirror household wealth. As with 
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disposable income, the values have been log-transformed to obtain an improved interpretable 

result.  

 

Table 6 Regression result of non-durable and services consumption in period 

 t, Ct, on the lagged value of non-durable consumption, Ct-1, and 
  lagged real-estate prices, 1994 - 2018, annual data 

Dependent variable: lCt    
 Variable (a) (b)  

 𝛼 4,289** 3,661  
  (1,979) (2,386)  
 lCt-1 0,504** 0,565*  
  (0,234) (0,292)  
 lHt-1 0,092* 0,221  
  (0,047) (0,101)  
 lHt-2  -0,046  
   (0,136)  
 lHt-3  -0,186  
   (0,133)  
 lHt-4  0,100  

      (0,081)   

 R2 =  0,966 0,961  
 DW =  1,176 1,559  

Figure 26 Regression results consumption and real-estate prices 

 

Two different regressions have been executed: firstly (a) where consumption, 𝑐", is regressed 

on lagged consumption, 𝑐"AK, and lagged real-estate prices, 𝐻"AK, and secondly (b), where the 

same procedure is repeated for four lags of real-estate prices, 𝐻"AK:�. Evidence from the first 

regression results (a) imply that lagged wealth – when proxied by real-estate prices – appear to 

have a positive, significant impact on the current consumption. While the magnitude is not as 

large as lagged consumption, it still suggests that wealth affects current consumption, as also 

induced by various theoretical and empirical analyses (Andersen et al., 2014; Campbell & 

Cocco, 2003). However, when considering the regression results for (b), the impact of lagged 

wealth on current consumption is no longer significant.  

 

Based on the results obtained when solely considering lagged consumption as an explanatory 

variable as well as adding other relevant variables to the regression, empirical evidence appears 

to reject Hall’s hypothesis of consumption following a random-walk model.  
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4.1.4 Evidence from other countries  

Results from other countries suggest that it is a general challenge finding sufficient, reliable 

results for the permanent income and life-cycle model. Hall himself uses US quarterly data to 

test his hypothesis. As explored briefly, his results suggest that while income appear 

insignificant to explaining consumption, wealth proxied by the stock-index does indeed prove 

to have some explanatory power (Hall, 1978) 

 

A study of Norwegian consumption patterns revealed that a full confirmation of the theory was 

not possible using Hall’s random-walk model, although it was not possible to reject it 

completely either (Smith & Mork, 1989). Instead, it is proposed that in order to understand the 

obtain a true model reflecting consumption patterns, it is necessary to consider the behavioral 

processes households consider at different stages in the lifetime to form expectations of their 

permanent income, such as the perceived constraints.  
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5 Alternative Consumption Theories 

Thus far, the examination has been heavily oriented on exploring and testing the most 

significant theories on consumption within the field of economics. Simultaneously, empirical 

data from Statistics Denmark has been evaluated to investigate whether the theoretical concepts 

generally accepted within economics are supported by the observations of actual Danish 

consumption patterns.  

 

As household consumption contribute to a substantial part of the gross domestic product of a 

country, it has been the topic for many further examinations by researchers over the years. The 

natural interest in household consumption is possibly also an outcome of it being so relatable 

to everyone and their everyday life, whilst still being significantly uncertain to predict for the 

future. Many attempts have therefore been made to uncover and explain how consumption is 

best understood.  

 

A selection of alternative consumption theories will therefore now be examined and discussed 

in relation to their possible significance for Danish consumption. Although many theories have 

overlapping ideas, the selection has been divided as well as possible. The difficulty in 

separating theories into specific boxes underlines the specific point of how consumption 

theories are influenced by several factors, and therefore by its very nature difficult to model 

precisely. No extensive mathematical evaluation will be made, as it is considered outside the 

scope of the thesis.  

 

5.1 Inverted U-shape  

The pattern of consumption across a lifetime has by many empirical analyses been observed to 

have an inverted U-shape. This shape is argued to be present as a result of actual distribution 

of consumption being different to what may be the optimal distribution from a theoretical 

perspective. At the beginning of an economic agent’s consumption, it is expected that 

consumption levels will be lower as it is more difficult to borrow for consumption. However 

as the individual ages and has the possibility of accumulating savings, it will be easier to 

redistribute consumption into future periods also (Thurow, 1969). Therefore, it should not 

come as a surprise, when empirical evidence suggest that current consumption and current 

income may be closely linked at the beginning of an individual’s consumption period, and then 

smoothen more throughout the lifetime. Obtaining a loan at the beginning of one’s lifetime is 
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argued to be a severe constraint to an individual’s possibility of consuming as much as a smooth 

consumption pattern throughout a lifetime would suggest. (Kraft et al., 2017) suggest that the 

inverted U-shape is a natural result of individual preferences being a result of habit formation 

instead of the commonly assumed time additivity.  

 

However, whilst the inverted U-shape is supported by some, it challenges the permanent 

income and life-cycle hypothesis. The empirical evidence suggests households do not consume 

as the original theories evaluates, where consumption was thought proportional to the average 

disposable income over the lifetime. Instead, saving rates rises as households become better 

off. Furthermore, evidence points in the direction of savings for the age of retirement begins 

only in the middle-age and in many cases do not appear to be sufficiently large to prevent a 

decrease in consumption standards (Deaton, 2005). Carroll and Summers investigate growing 

economies, and if the permanent income and life-cycle hypothesis was to be correct, it should 

reveal an increasing consumption pattern of younger individuals compared to the older. 

However, regardless of different economic growth prospects, the pattern of a hump-shaped 

consumption profile will still approximately be the same. This result is confirmed with 

empirical data from countries with different economic growth profiles and therefore fail to 

support theories by Modigliani and Brumberg (Carroll & Summers, 1991).  

 

Relying on several variations of theoretical work on optimal household consumption and 

saving behavior of households in times of uncertainty, Gourinchas and Parker estimate a 

dynamic model of life saving behavior. Gaining an understanding of the saving behavior will 

indirectly also expose several interesting aspects of household consumption behavior. Their 

model differed from the models previously evaluated by investigating optimal consumption in 

relation to the expected growth rate of income. If such growth rate as well as the discount rate 

were low compared to interest rates, it is argued that consumer will behave as predicted by the 

certainty-equivalence life-cycle hypothesis model. However, if relatively large, then the model 

argues for consumers behaving as buffer stock agents, who, as a precautionary measure, save 

for future periods (Gourinchas & Parker, 2002).  

 

The result obtained from the model does appear to add value to the investigation of Danish 

consumption patterns. It is found that households in their early lifetime behave more alike to 

buffer-stock agents, thereby saving more of their income for the future, whilst as they reach 

retirement the certainty-equivalence model behavior is evident. The transition from behaving 

according to one model or the other is estimated to happen between age 40-45 (Gourinchas & 
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Parker, 2002), while other studies suggest it happening between age 45-50 (Carroll, 1994). It 

is therefore within this age range the authors suggest the inverted U-shape should be at its 

largest. Referring back to the diagrams of household consumption and individual disposable 

income displayed in chapter three, it can indeed be confirmed that it is within these age ranges 

that the empirical data suggest the hump to occur. Younger households, who most likely are 

interested in lending, are constrained by their earnings in the first years of employment but will 

with time and age transfer to the more traditional life-cycle model consumption expectations.  

 

This was also proven to be the case for observed household consumption by age category in 

Denmark as illustrated in chapter three. Intuitively, the shape is compelling as it goes to support 

the developing composition of a household over the lifetime.  

 

Thurow was among the first to investigate this pattern, which has since been supported and 

extended by numerous authors. Some suggest particularly income uncertainty and 

precautionary savings is the reason for the consumption hump (Carroll, 1997; Gourinchas & 

Parker, 2002), others argue it is variations in the size of households (Attanasio & Browning, 

1995), endogenous labour supply with inverted U-shaped wages is also explored as an 

explanation (Becker, 1965), while considering durable goods as an investment and collateral 

(Fernández-Villaverde & Krueger, 2011) has also been concluded for the pattern.  

 

5.2 Buffer-stock model 

The idea of economics agents accumulating a so-called buffer-stock of assets to smooth future 

consumption is not completely revolutionary. In their theoretical development of the life-cycle 

model, Modigliani and Brumberg also make account for initial assets, which impact the 

consumption pattern.  

 

However, Deaton investigated the phenomenon further and introduced that savings by a 

consumer happened as evidence for the consumer accumulating a so-called “buffer-stock”. By 

having such a buffer-stock of wealth, the consumer would be able to smooth consumption over 

a shorter time horizon, if suddenly faced with negative, transitory shocks to income (Deaton, 

1989).  

 

Carroll further explored the motives for saving and found that forty-three percent of 

participants in the Survey of Consumer Finances in 1983 reasoned their savings as a 
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precautionary, emergency tool, if negative and unexpected changes were to happen, while only  

fifteen percent had preparations for retirement as their ultimate savings motive (Carroll, 1997). 

On the basis of such responses, it is clear that a gap between the accepted notions of permanent 

income and life-cycle hypotheses did not sufficiently explain actual consumption behavior. As 

a result, Carroll develops the Buffer-Stock model and finds that even with a fixed aggregate 

interest rate, there is existence of sufficient large individual impatience – thus a preference for 

consuming today rather than the future – suggesting that average consumption growth will 

equal average income growth. It is further suggested that the buffer-stock model may not 

explain the outliers of very large savings of the richest proportion of consumers as well as no 

savings of the poorest proportion of consumers, but instead should serve as an explanation for 

the high-frequency saving decisions made by the median individual.  

 

Given that consumers may wish to have a number of months’ income stocked as a buffer, the 

more rapid income is seen increase, the more rapid one should expect the savings to increase 

in the empirical data (Carroll & Summers, 1991).  

 

5.3 Excess sensitivity and liquidity constraints 

As previously discussed, measurement error in terms of how to most accurately calculate 

household consumption leads to excess sensitivity in empirically testing the permanent income 

and life-cycle hypothesis. Flavin investigated whether a changing amount of consumption due 

to an unforeseen income change was in line with the predictions by Friedman and Modigliani. 

She did so by considering to which average degree such unforeseen income changes affected 

the lifetime permanent income of an individual, followed by relating a change in consumption 

to the individual’s expectations to changes in lifetime income. The examination proved 

significant evidence for excess sensitivity of consumption to be related to current changes in 

income. Furthermore, the changes in income appeared to have a greater impact on consumption 

than what would be expected to be the average change in income over the lifetime (Flavin, 

1993). This result fostered others to investigate how excess sensitivity and liquidity constraints 

could impact consumption.  

 

The underlying assumption for the permanent income and life-cycle hypothesis is that all 

households have the same access to borrowing and lending at the same real interest rate. 

However, empirically this is an assumption difficult to find evidence in support of. Households 

of different income deciles will typically be offered different lending and mortgage 
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arrangements, also subject to the households’ ability to repay. Particularly following the 

financial crisis in 2009, where a general over-confidence in the financial markets resulting in 

small repayment schemes had been one of the substantial factors leading Denmark into the 

crisis (Erhvervsministeriet, 2013). Many households of lower income therefore find it more 

difficult to borrow money at any interest rate, despite future expectations of higher income. 

Various authors have investigated the impact of liquidity constraints (Campbell & Mankiw, 

1989; Shea, 1995), by dividing households into groups, where one is faced with liquidity 

constraints.  

 

The results suggest that these households cannot borrow to the extend necessary to smooth 

consumption, and therefore the best possible option is to consume all current income. The 

expectations of higher future income will prolong the achievement of their optimal, desired 

level of consumption over the lifetime. Therefore, regardless of a theoretical optimal level of 

consumption, some households cannot reach such level with their available disposable income 

this, due to liquidity constraints. This means that instead of smoothing consumption over the 

entire lifetime, the constraints of certain households forces them to smooth consumption over 

shorter periods of time (Carroll, 1997; Deaton, 2005).This result further implies that transitory 

changes in income for these households will lead to greater changes in current consumption 

than what could be predicted by theory. According to Statistics Denmark, nine percent of all 

Danish households would be categorized as low-income households in 2018 (Danmarks 

Statistik, 2019). The categorization is based on disposable income being lower than fifty 

percent of the national median income. 

 

Although the evidence found by Campbell, Mankiw and Shea illustrate varied results, a study 

by Zeldes prove significant proof of liquidity constraints among households with lower 

incomes. The data and following results are based on time-series and cross-section data on 

households registered in the Panel Study of Income. His results supports the proposition that 

being unable to borrow against future income expectations does in fact impact consumption 

for the lowest-earning part of the population included (Zeldes, 1989). As a result of having 

lower wealth to use as collateral against loans, the low-income households are found to have 

stronger excess sensitivity of consumption.   
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5.4 Behavioral economics 

The primary theories investigated are also heavily reliant on consumers behaving in a certain 

way and rests their conclusions on consumers who are continuously utility-maximizing. 

However, if this was actually true, then why do the results of this thesis suggest that theory 

cannot explain or predict consumption completely? Obviously, there are elements of 

consumption that neither the permanent income hypothesis nor the life-cycle model can 

explain, although they do contribute to the general thinking about optimizing utility over a 

period of time.  

 

In many decades, psychologists have questioned some of the underlying assumptions to 

economics. The underlying assumptions to the all theories introduced in the neo-classical field 

of economics rely on individuals making rational choices, based on the claim of economic 

agents being continuously seeking to maximize their utility whilst having access to all 

information necessary to make such optimized plans throughout their lifetimes. However, only 

recently did such behavioral questions, doubting the fundamental assumptions, gain merit 

among economists (Deaton, 2005).  

 

The term “hyperbolic discounting” is introduced by Harris and Laibson, who find that time 

preference of consumers is not as constant as assumed by leading theory on household 

consumption. Instead, individuals tend to be much more short-sighted in their considerations 

of utility maximization (Harris & Laibson, 2001). This means that larger discounts are put on 

the future relative to current consumption, which is backed up by biological studies arguing for 

the pleasure of current choices in many cases outweigh the rationale behind long-term 

decisions. Therefore, ranking of optimal consumption is also expected to change several times 

throughout life, making it close to impossible to predict individual consumption preferences.  

 

Furthermore, hyperbolic discounting suggests that people do not start saving for retirement, the 

final period of a lifetime, until later in life. The delay in considering consumption during 

retirement could therefore also be the reason why it is observed that elder people consume less 

than other age groups. The field of behavioral economics and the findings thereof are inevitably 

very difficult to put into a formula. The estimations of behavior are therefore also dominated 

by uncertainty, which deviates from the ideal standard utility-maximizing economic agent. 

Therefore, although the results of the life-cycle model are possibly built on assumptions which 

are not mirrored by actual individual behavior, the idea of smoothing consumption is still an 
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ideal way to spend lifetime resources. Deaton (2005) argues that the aspiration of consuming 

according to the life-cycle model should be valid regardless of the limitations of the underlying 

assumptions, and as a result a possible empirical framework of consumption relying on 

behavioral economics should seek for optimal consumption behavior in accordance with 

principles of this theory.  

 

In a society like the Danish, where the huge public sector and extensive welfare system has 

become part of the DNA, it is plausible that the belief “the system will always catch me” 

influences the way individuals decide to consume. The notion of bounded rationality restricts 

consumers, causing hump shaped consumption behavior, even when social security is 

considered (Park & Feigenbaum, 2018). While the decreasing rate of average propensity to 

consume does suggest that Danish consumers like to have assets accumulated for times of 

economic trouble, the generally increasing consumer confidence could also lead to over-heated 

consumption as prior to the financial crisis.  
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6 Conclusion 

The main purpose of this thesis has been to explain and evaluate the most well-established 

theories of consumption within the field of economics. Once the theoretical background has 

been evaluated, the thesis seeks to apply the theoretical model to empirical observations of 

Danish household consumption.  

 

Household consumption is one of the largest components of gross domestic product of a 

country, and therefore very important to the overall economic growth patterns of economies. 

In the qualitative evaluation and discussion of household economics, a number of different 

theories are introduced. Without much statistical evidence other than his own common 

knowledge, Keynes (1936) argues that propensity to consume is a relatively stable function 

and approximates a linear relationship between current consumption and current income.  

 

Investigation of the development of household consumption patterns reveal an interesting 

pattern. Since the prices of property started to fall in 2006, average household consumption has 

also fallen. In recent years, it has almost stabilized. Regardless of significant increases in the 

average disposable income, the average propensity has decreased significantly in since the 

financial crisis. This suggests that Danish households are saving more than they used to and 

could even be investigated as a structural change to the average household’s behaviour.  

Observing aggregate data, it is evident that upon an economic crisis, household consumption 

takes longer to recover than average GDP growth. This insinuates that households are sensitive 

to changes in the economic environment, and as a result individual household living standards 

may suffer greater than the general economy, when negative shocks occur.  

 

Modigliani and Brumberg (1954) and Friedman (1957) introduce theories, which they argue 

are better suited to explain the patterns of household consumption. Friedman theorises that the 

level of consumption is constant throughout an individual’s life and selected based on the 

permanent lifelong income of than individual. Only if an individual experiences changes in the 

permanent income will he be expected to change his consumption level. Modigliani and 

Brumberg divide the individual’s lifetime into two, thereby acknowledging a period where the 

individual has his primary income and a period of retirement where the individual primarily 

uses previously accumulated assets. Central to both theories is that household consumption is 

relatively stable in time, due to the wish of consumption being smoothed out. Observed data 

does however show that household consumption over different age categories differ quite 
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significantly. Even more substantial is the changing disposable income levels across age 

groups.  

 

To test the implications of the permanent income hypothesis and life-cycle model, Hall (1978) 

testifies that household consumption must follow a random-walk model, where the only 

significant variable in explaining future consumption is current consumption. This hypothesis 

is tested using Danish household consumption data. Although not possible to reject the 

hypothesis of a random-walk when solely considering consumption, it is rejected when 

including other variables. Like Hall’s own result, where his modelling of the random-walk 

model is also rejected, adding disposable income or housing prices to the dynamic model 

explaining current consumption leads to rejection of the theory of consumption following a 

random-walk. This result is consistent with results found, when testing other countries’ data.  

 

As the presented theoretical principles tested cannot explain Danish household consumption, 

other theories are evaluated to identify how the permanent income and life-cycle hypotheses 

can be complemented to reach more conclusive answers on Danish consumption patterns.  

  



Consumption in Denmark  Master Thesis 2020 

 68 

7 Further research  

The analysis conducted and the results gathered are puzzling. While Friedman, Modigliani and 

Brumberg continues to be accredited to having made some of the most significant contributions 

to neo-classical economics within household consumption, the results obtained suggests these 

theories cannot explain consumption completely.  

 

The analysis leaves several questions beyond the scope of this thesis which could be interesting 

to follow up on. Firstly, it would seem relevant to do an extended analysis of Danish 

consumption pattern based on the alternative theories, which were deemed outside the scope 

of the thesis.  

 

Furthermore, while difficult to model, several critics identified behavioral aspects as why 

Friedman and Modigliani theories do not explain consumption completely. Therefore, in a 

future attempt to obtain an improved model of consumption, it may well be worth doing a 

behavioral study of the reasons behind consumers and households making the consumption 

decisions as they do.  

 

Last but not least, average household consumption has been observed as being highly sensitive 

to negative shocks in the environment. With most of the world currently being completely 

“shut-down” due to the corona-virus, there is no doubt household consumption – as well as 

many other economic factors – will be significantly impacted by this even in many years to 

come. When global data becomes available on the impact of this worldwide shut-down, it 

would be highly relevant to conduct a new study of household consumption and observe if 

household consumption patterns appear changed. This could even be done as a comparative 

study between the impact of the financial crisis versus corona crisis on household consumption.   

 

  



Consumption in Denmark  Master Thesis 2020 

 69 

8 Bibliography 

 Andersen, A. L., Duss, C., & Jensen, T. L. (2014). Household debt and consumption during 

the financial crisis: Evidence from Danish micro data (No. 89). 

Attanasio, O. P., & Browning, M. (1995). Consumption over the Life Cycle and over the 

Business Cycle. American Economic Review, 85(5), 1118–1137. 

Bang-Andersen, J., Hvolbøl, T. S., Kramp, P. L., & Ristorp Thomsen, C. (2013). Forbrug, 

indkomst og formue. In Kvartalsoversigt, 2. kvartal 2013. 

https://www.nationalbanken.dk/da/publikationer/Documents/2013/06/forbrug-

indkomst.pdf 

Becker, G. S. (1965). A Theory of the Allocation of Time. The Economic Journal, 75(299), 

493–517. 

Bernanke, B. (1985). Adjustment costs, durables, and aggregate consumption. Journal of 

Monetary Economics, 15(1), 41–68. 

Box, G., & Jenkins, G. (1970). Time Series Analysis: Forecasting and Control. Holden-Day. 

Campbell, J. Y., & Cocco, J. F. (2003). Household risk management and optimal mortgage 

choice. Quarterly Journal of Economics, 118(4), 1449–1494. 

https://doi.org/10.1162/003355303322552847 

Campbell, J. Y., & Cocco, J. F. (2007). How do house prices affect consumption? Evidence 

from micro data. Journal of Monetary Economics. 

https://doi.org/10.1016/j.jmoneco.2005.10.016 

Campbell, J. Y., & Mankiw, N. G. (1989). Consumption, Income, and Interest Rates: 

Reinterpreting the Time Series Evidence. In NBER Macroeconomics Annual 1989 (Vol. 

4, pp. 185–246). https://doi.org/10.2307/3584974 

Carroll, C. D. (1994). How Does Future Income Affect Current Consumption. The Quarterly 

Journal of Economics, 109(1), 111–147. 

Carroll, C. D. (1997). Buffer-Stock Saving and the Life Cycle/Permanent Income Hypothesis. 

The Quarterly Journal of Economics, 112(1), 1–55. 

Carroll, C. D. (2019). Consumption. Encyclopaedia Britannica. 

https://www.britannica.com/topic/consumption/Consumption-theory 

Carroll, C. D., & Summers, L. H. (1991). Consumption growths parallels income growth: Some 

new evidence. In National Saving and Economic Performance (pp. 305–348). 

Danmarks Statistik. (2019). Denmark in Figures 2019. 

https://www.dst.dk/Site/Dst/Udgivelser/GetPubFile.aspx?id=28924&sid=dkinfigures201

9 



Consumption in Denmark  Master Thesis 2020 

 70 

Deaton, A. (1989). Saving in Developing Countries: Theory and Review. 

Deaton, A. (2005). Franco Modigliani and the life-cycle theory of consumption *. In BNL 

Quarterly Review: Vol. LVIII. 

Dickey, D. A., & Fuller, W. A. (1979). Distribution of the Estimators for Autoregressive Time 

Series With a Unit Root. Journal of the American Statistical Association, 74(366), 427–

431. 

Duesenberry, J. S. (1949). Income, Saving and the Theory of Consumer Behaviour. Harvard 

University Press. 

Erhvervsministeriet. (2013). Den Finansielle Krise i Danmark: Rangvid rapporten. 

Fernández-Villaverde, J., & Krueger, D. (2011). Consumption and Saving over the Life Cycle: 

How Important are Consumer Durables? Macroeconomic Dynamics, 15(5), 725–770. 

Flavin, M. (1993). The Excess Smoothness of Consumption: Identification and Interpretation. 

Review of Economic Studies, 60(3), 651–666. 

Friedman, M. (1957). The Permanent Income Hypothesis. In A Theory of the Consumption 

Function (pp. 20–37). Princeton University Press. https://doi.org/10.2307/j.ctv39x7zh.6 

Goodhart, C., & Hofmann, B. (2008). House prices, money, credit, and the macroeconomy. 

Oxford Review of Economic Policy, 24(1), 180–205. 

Gourinchas, P.-O., & Parker, J. A. (2002). Consumption Over the Life Cycle. Econometrica, 

70(1), 47–89. https://doi.org/10.1111/1468-0262.00269 

Hall, R. E. (1978). Stochastic Implication of the Life Cycle-Permanent Income Hypothesis: 

Theory and Evidence. Journal of Political Economy, 86(6), 971–987. 

Harris, C., & Laibson, D. (2001). Dynamic Choices of Hyperbolic Consumers. Econometrica, 

69(4), 935–957. 

Iversen, C., & Brahm, K. (2017). Familien Danmark har aldrig haft flere penge mellem 

hænderne. Finans. 

Keynes, J. M. (1936). The General Theory of Employment, Interest and Money (2007 editi). 

Palgrave Macmillan. 

Kraft, H., Munk, C., Seifried, F. T., & Wagner, S. (2017). Consumption habits and humps. 

Economic Theory, 64(2), 305–330. https://doi.org/10.1007/s00199-016-0984-1 

Kuznets, S. (1942). Uses of National Income in Peace and War. In Uses of National Income in 

Peace and War (pp. 1–45). 

Modigliani, F., & Brumberg, R. (1954). Utility Analysis and the Consumption Function: An 

Interpretation of Cross-Section Data. In Post-Keynesian Economics (pp. 388–436). 

OECD. (2018). Household spending. https://data.oecd.org/hha/household-spending.htm 

Overvad, A. C. (2019). Danskerne er blevet rigere. Arbejdernes Landsbank. https://www.al-



Consumption in Denmark  Master Thesis 2020 

 71 

bank.dk/markedsnyt/privatoekonomi/danskernes-oekonomi/2019/danskerne-er-blevet-

rigere 

Park, H., & Feigenbaum, J. (2018). Bounded Rationality, Lifecycle Consumption, and Social 

Security. Journal of Economic Behavior and Organization, 146, 65–105. 

Parker, J. (2010). Theories of Consumption and Saving. In Economics (pp. 1–23). 

Parrett, G. (2016). Leisure sector grows to £117 billions. Deloitte. 

https://www2.deloitte.com/uk/en/pages/press-releases/articles/leisure-sector-grows-to-

117-billion.html 

Romer, D. (2012). Advanced Macroeconomics (4th Editio). 

Seater, J. J. (1998). Testing the Permanent-Income/Life-Cycle Hypothesis with Aggregate 

Data. Macroeconomic Dynamics, 2, 401–425. 

Shea, J. (1995). Myopia, Liquidity Constraints, and Aggregate Consumption: A Simple Test. 

Journal of Money, Credit and Banking, 27(3), 798–805. 

Smith, V. K., & Mork, K. A. (1989). Testing the Life-Cycle Hypothesis With a Norwegian 

Household Panel. Journal of Business and Econoimcs Statistics, 7(3), 287–296. 

Sundhedsstyrelsen. (2019). Danskernes rygevaner - udvikling fra 1994-2017. 

Thaler, R. H. (1997). Irving Fisher: Modern Behavioral Economist. American Economic 

Review, 87(2), 439–441. 

Thurow, L. C. (1969). The Optimum Lifetime Distribution of Consumption. American 

Economic Review, 59(3), 324–330. https://doi.org/10.2307/1818418 

Tygesen, M., & Jayyousi, H. (2019). Danskernes opsparing mere end firedoblet på ti år. 

Danmarks Statistik. https://www.dst.dk/da/Statistik/nyt/NytHtml?cid=28970 

Zeldes, S. (1989). Consumption and Liquidity Constraints: An Empirical Investigation. 

Journal of Political Economy1, 97(2), 305–346. 

 
  



Consumption in Denmark  Master Thesis 2020 

 72 

9 Appendix 

Datasets used for the economic analysis have been electronically attached.  

 


