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Abstract:  

Sweden has in the past three decades experienced low rates of inflation, rising house prices and a 

declining policy rate. This implicates that the households can increase debt due to expanding 

collateral, and thereby increase the sensitivity to higher interest rates. Existing literature suggests that 

higher house prices in combination with low interest rates should lead to higher inflation through the 

mechanisms known as the credit channel and wealth effects.  

 

The objective of this thesis is to investigate the relationship between house prices and consumer price 

inflation, and contribute to the risk assessment of future consumer price inflation. This thesis fills a 

gap in the existing literature of the relationship between house prices and consumer prices in the 

Swedish economy. The hypothesis is that house prices have a long-run positive relationship with 

consumer price inflation. In the empirical analysis a Vector Error Correction Model is estimated to 

examine if there exists a short- and long-run positive predictive relationship between the variables 

over the 1993–2020 period.   
  
The results show a long-run positive predictive relationship running from house prices to consumer 

prices, which indicate that both the credit channel and wealth effects have been present in the studied 

period. These findings imply that this relationship warrants attention in investment and policy rate 

decisions.   
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1. Introduction 

House prices in Sweden have increased steadily the last decade. In the same period falling 

interest rates have led to falling servicing cost for household debt despite increasing levels of 

debt. The falling debt servicing cost indicates that there is a possibility for households to 

increase their level of debt leading to further credit expansion in the economy, which 

increases the risk for consumer price inflation. The present-day awareness of potentially 

increasing inflation in Sweden is best captured by recent reports in media. It raises the 

Central Bank’s and the market’s concerns for short-run inflationary pressure, caused by cost-

push shocks due to supply chain disruptions and rise in commodity prices after the Covid-

crisis (Svenska Dagbladet 2021, Dagens Nyheter 2021a). However, in these reports, there is 

little concern for the long run inflationary pressure which causes interest rates to rise (Dagens 

Nyheter 2021b). Such long-run inflationary pressure can potentially follow the credit 

expansion caused by the recent increase in house prices. This relationship has not yet been 

empirically investigated, especially for the Swedish economy, and, hence offers an important 

objective for this thesis.  

 

1.1 Background 

According to Milton Friedman (1956) and the monetarist view, low-interest rates and a 

higher monetary growth leads to consumer price inflation; however, this has not been the 

case in the recent decade. The aftermath of the financial crisis in 2008–09 and the Covid-19 

pandemic have led to a prolonged low-interest environment and growing government debts 

due to continuous fiscal and monetary stimulus. The low-interest rates and quantitative easing 

have paved the way for flourishing asset prices, including soaring house prices and increased 

debt, especially during the recent Covid-19 pandemic (SCB 2021a). An analysis from the 

Swedish Central Bureau of Statistics (SCB 2020b) shows that Sweden is the country in 

Europe with the second most indebted households in 2020; making Swedish households more 

vulnerable to rising interest rates. The high levels of debt amplify the negative consequences 

of inflation since the debt levels might complicate the Central Bank's ability to counteract 

inflation by raising interest rates, while simultaneously achieving their goal of maintaining 

financial stability. Therefore, risk assessment of inflation becomes important.  
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There are numerous ways that inflation can be affected, one way is through the increased 

value of houses. Following theory described by Mishkin (1996) and Bernanke and Gertler 

(1995), increased house prices cause wealth effects for consumers and raises the value of 

collaterals that guarantee consumers liabilities, which can increase consumption and bank 

lending and put upward pressure on consumer price inflation. Existing research regarding this 

topic; Elbourne (2008), Giuliodori (2005) and Goodheart & Hofmann´s (2000) amongst 

others do not cover Sweden in recent years. Nor do they cover effects after the financial 

crisis, implementation of quantitative easing or implications of the recent soaring house 

prices.  

 

1.2 Objective 

The objective of this thesis is to examine if there is a short run and/or a long run predictive 

relationship between house price increase and consumer price inflation. The hypothesis is 

that house prices have a long-run positive relationship with consumer price inflation, 

suggesting that inflationary pressure follows the recent increase in house price in the long 

run. This study departs from established theory and existing literature, and develops a Vector 

Error Correction Model (VEC model) for empirical analysis. The VEC model is applied to 

Swedish quarterly data over the 1993–2020 period reflecting the present economic setting in 

Sweden. If increasing house prices anticipate consumer price inflation, it would indicate that 

both wealth effects and the credit channel of monetary transmission mechanism, as explained 

by Bernanke & Gertler (1995), exist in Sweden. This thesis does not only fill a gap in the 

existing literature, but also contributes to a broader understanding with respect to the risk 

assessment of future inflationary pressure in Sweden, following the recent soaring house 

prices.  
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1.3 The Housing Market and Economic Setting in Sweden 1993–2020  

This section provides an overview of the Swedish economy over the 1980–2020 period. The 

relationship between Consumer price inflation, house prices, household debt and interest 

rates lay the foundation to why the wealth effects and credit channel, explained in the 

following chapter, could be prominent in the studied period.  

As can be seen in Figure 1, consumer price inflation declined steadily over the 1983–1993 

period and remained at historically low levels from 1993 and onwards, because of the price 

stability target formulated and implemented in that year (Riksbanken 2021). During 1993–

2020, the Central Bank's policy rate declined steadily (Figure 2) as a mean to meet the price 

stability target of two percent annual consumer price inflation. It is worth noticing that the 

policy rate has been more or less close to zero, indicating the existence of a liquidity trap 

following the financial crisis. During the same period, there was a corresponding increase in 

house prices, shown in Figure 3, where house prices diverged from the consumer price 

inflation at the end of 1990s. The discovery of a potential covariation between increasing 

house prices (Figure 3) and expansionary monetary policy over the 1993–2020 period is in 

line with the empirical relationship found in economics literature, e.g., Cajias & Ertl (2017) 

amongst others, studying house prices and consumer price inflation in the Nordic countries.  

 

 

Figure 1 and 2. The Consumer Price Inflation Rate 1960–2020 (left hand) and Policy Rate 1987Q1–2020Q4 (right hand).  

Sources: SCB 2020a and Riksbanken Statistics 2021. Note: Both in percent. 
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Figure 3. Time Series of the Nominal House Price and Consumer Price Indices 1981–2019. 

 Source: SCB 2019 

 

The debt ratio (debt as percentage of disposable income) was constantly rising between 

1993–2020 (Figure 4), showing that the debt increased more than income, as an effect of 

increasing house prices (SCB 2020c). The high levels of debt make the households 

vulnerable to increasing interest rates. However, the debt servicing cost (cost of interest rates 

as percentage of income) has decreased due to the low interest environment, from around 18 

percent in 1990 to 4 percent in 2020, shown in Figure 5. The low debt servicing cost indicate 

that the households could afford to increase their debt further.  

As a response to higher indebtedness the government implemented micro prudential 

regulations, such as down-payment rates in 2010 and amortization requirements in 2016 and 

2018 (Ekonomifakta 2020), to dampen the households' vulnerability to interest rate changes.  
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The value of real assets, such as houses, apartments and real estate was 72 percent (5520 

billion SEK) of the total asset value for Swedish households in 2007 (SCB 2017), which is 

equal to 166 percent of GDP measured in the same year. In other words, the major part of the 

asset value held by the Swedish households is bound to the value of their homes. It indicates 

that a potential wealth effect and credit channel, described in the following chapter, should 

have a substantial effect in Sweden, assuming no changes in the composition of the 

households’ assets. Furthermore, 60 percent of Swedish households (in 2013) consisted of 

owner-occupiers (SCB 2014), which indicates that the wealth of real estate is quite evenly 

distributed, which ought to have an impact on the credit constraint, discussed in section 2.3. 

To conclude, a rise in the value of houses ought to have a substantial effect, since the value is 

large, and the effect is distributed over a large part of the population. 

 

  

Figure 4 and 5. Debt as Percentage of Disposable Income 1995-2020 (left hand) and Interest Rate Cost as Percentage of 

Disposable Income 1980Q1-2020Q1 (right hand).  

Sources: SCB 2020c and SCB Statistical database 2021a. 
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2. Literature Review 

There are numerous ways consumer prices can be influenced. For example, long term 

structural changes, like globalization (Andrews, Gal & Witheridge 2018) and digitalization 

(Riksbanken 2015), make the production of consumer goods cheaper. The credibility of the 

Central Bank affects the risk for wage price inflation. Commodity price increases, like the oil 

price-shock in the 1970s, causing cost push-inflation. Demand pull-inflation, when demand 

for consumer goods exceeds supply. In this thesis, the focus lies on one kind of demand pull-

inflation, where consumer demand is affected by monetary stimulus, through the interest rate 

channel, wealth effect and credit channel, explained in this chapter.  

 

2.1 Theories of the Relationship Between House Prices and Consumer Prices 

This section covers the existing theory behind the causal linkages between house prices and 

consumer prices, caused by monetary policy changes. The conventional interest rate channel 

of monetary transmission mechanisms has difficulties in explaining the magnitude and timing 

to monetary shocks (Bernanke & Gertler 1995). The credit channel and wealth effects are 

compliments to the interest rate channel, and it helps in explaining parts of what is missing. 

Figure 6 shows a schematic representation of the mechanisms described in the following 

sections.  

 

Figure 6. Schematic Representation of the Interest Rate Channel, Wealth Effects and Credit Channel. 

Source: Authors’ Illustration.  
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2.1.1 The Traditional Interest Rate Channel of Transmission Mechanism 

The interest rate channel of monetary transmission mechanism is the traditional neoclassical 

view, where the interest rate is the price of capital. If the cost of capital decreases due to 

expansionary monetary policies, demand for consumer goods rises, thus increasing consumer 

prices. Additionally, the rise in demand also includes demand for houses, leading to an 

increase in house prices (Mishkin 2007, p. 6). The interest channel is of importance since it 

explains the joint relationship between the interest rate and house prices/consumer prices 

respectively. For example, it explains the recent rise in house prices caused by monetary 

stimulus, as stated in section 1.1. However, it does not explain anything about the direct 

relationship between house prices and consumer prices.  

 

2.1.2 The Wealth Effect 

One relationship between house prices and consumer prices is through the wealth effect. As 

explained in the previous section, expansionary monetary policies will raise house prices, due 

to increased demand for houses, which raises the wealth of existing households. The wealth 

effect on consumption is based on the theory that the marginal propensity to consume 

increases with wealth. In other words, households spend more when the value of their house 

rises, even though their income has not increased, because they feel richer (Mishkin 2007, p. 

10).  

The timing of the wealth effect is not certain, since all wealth is not utilized right away. In 

line with the Life-Cycle Hypothesis (Ando & Modigliani 1966), consumption is smoothed 

over a life cycle. The period of consumption smoothing might even be longer than a life cycle 

since people tend to pass wealth over to the next generation. Therefore, an increase in house 

prices today might increase future consumption, making effects on consumer price inflation 

inert. Therefore, one would expect house price and consumer prices to have a long-run 

relationship. 

 

2.1.3 The Credit Channel 

Another theory of explaining the relationship between house prices and consumer prices is by 

the credit channel of monetary transmission mechanisms, referred to as the credit channel. 
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The credit channel is often focused on the behaviour of firms, but the theory also applies to 

the behaviour of households (Bernanke & Gertler 1995, p. 45). 

Asset prices are important factors in the monetary transmission mechanisms since it 

determines the value of wealth and therefore the value of the collateral used to obtain loans 

from banks. As explained by Bernanke & Gertler (1995), higher net worth of homeowners 

leads to more collateral of their loans, which reduces the probability of defaulting on debt. 

Therefore, banks can issue a more favourable mortgage interest rate, expressed as a lower 

external finance premium. The external finance premium is defined as the risk premium on 

top of the risk-free rate. The size of the external finance premium depends on the sum of a 

borrower's liquid assets and their collateral (Bernanke & Gertler 1995). In the case of 

household borrowing, the collateral typically consists of the value of the house. 

The theory behind why the Central Bank's policy rate influences the external finance 

premium is that changes in policy rates affect the financial position of borrowers. For 

example, declining interest rates increase house prices, and consequently expand collateral 

for existing households, which reduces default risks on the debt, making external finance 

premium lower and making it easier for existing households to raise more debt. This 

expanded collateral enables what is called mortgage equity withdrawal, i.e., loans added to 

existing mortgages, which in turn stimulates spending on consumer goods. An intuitive 

example would be a household that borrows to buy a car with the house as security.  

The magnitude of the credit channel depends on the level of collateral constraint, described in 

section 2.3. It also depends on the cost of withdrawing home equity, which in turn depend on 

the efficiency of the mortgage market (Mishkin 2007, p. 12). In other words, the effect from 

the credit channel depends on the economic setting and regulations in the country, which is 

discussed more in detail in section 2.3. 

 

2.1.4 House Price and Deflationary Pressure 

The house price increase might not necessarily cause consumer price inflation. A house price 

increase (a boom in the housing market) can cause deflationary pressure if it follows a severe 

bust, like the case of Japan in the late 1980s (Calverley 2011, pp. 42–43). This phenomenon 

was introduced by Irving Fisher (1993), explained as “debt-deflation”. The cause of such 

severe busts is considered in the Austrian business cycle theory or the Financial instability 
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hypothesis, where growth in credit and risk-taking causes booms and severe busts. The 

causing factor of the boom differs in these theories, but the outcome is similar, that the 

increase in house prices will eventually be followed by a steep decline, causing deflationary 

pressure. This could be a potential outcome from the soaring house prices in Sweden. These 

theories contradict the hypothesis that house prices might cause inflationary pressure.  

 

2.2. Empirical Evidence of the Relationship Between Consumer Prices and House 

Prices 

In this section, empirical evidence concerning the relationship between consumer prices and 

house prices are considered. The relationship is described from the perspective of forecasting, 

investment and causality, individually. This section also covers the implications of collateral 

constraint households and financial market liberalization, on the relationship between house 

prices and consumer prices. 

De Haan & van den End (2017, p. 47), using forecast models looking at nine different 

countries, argue that high asset prices (including house prices) often signal high inflation 

rather than low inflation. However, the results in the study are weak and not consistent, and 

for some countries, the case is the opposite. Such ambiguous results justify looking at the 

relationship in a specific country, since more general assumptions about the relationship 

between house prices and consumer prices might be incorrect. Furthermore, Goodheart & 

Hofmann´s (2000) results from forecast modelling indicate that the predictive power of asset 

prices on consumer price inflation increases with the forecast horizon, from one year to two 

year time-lags, which is to be considered when choosing lag length in the model. 

Furthermore, of all the asset prices used by Goodheart and Hoffmann, house prices have the 

largest predictive power.  

There has been extensive research from the investment perspective of residential real estate, 

on the inflation hedging ability of residential real estate. Anari & Kolari (2002) and 

Stevenson (2000), amongst others, suggest that consumer prices and residential real estate 

prices are cointegrated, described in section 3.3.5, and therefore it is a good inflation hedge in 

the long run. Based on these findings, one would expect a long-run relationship in Sweden; 

however, it does not tell anything about the direction of causality in the long run. In other 
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words, it does not tell whether consumer prices adjust to house prices or the other way 

around, which is crucial information based on the hypothesis tested in this thesis.  

According to Anari & Kolari (2002, p. 72), there is a simultaneous causality between 

consumer prices and house prices in the short run. Meaning that not only do house prices 

affect consumer prices, as explained in the previous chapter, but consumer prices also affect 

house prices. Anari & Kolari explain this effect by inflation influencing the construction cost 

of buildings, through higher wages and increased costs of building material, reducing the 

supply in the housing market and therefore increasing the house prices.  

Elbourne (2008) shows a comprehensive summary of the research carried out on linkage 

between the UK housing market and the monetary transmission mechanism, using different 

Vector Autoregressive (VAR) models to explain the credit channel. The summary indicates 

that the most common result is that monetary policy has effects on the housing market and 

that house prices have an effect on consumption, i.e., the existence of the credit channel. 

Elbourne’s research, also based on a VAR-model approach, shows similar results, where 12–

15 percent of the decrease in consumption, followed by monetary policy tightening, can be 

attributed to changes in house prices.  

A study of the wealth effects of the housing and stock market in different western countries, 

including Sweden, showed that a 10 percent increase in housing wealth increased the rate of 

consumption by 1.1 percent (Case & Quigley’s 2005, p. 26). Even though this study does not 

consider wealth effects attributed to monetary policy changes directly, it still indicates that 

the wealth effect exists, independent of the cause of the increase in wealth. 

 

2.3 The Effect of Credit Constraint and Degree of Liberalization on the Credit 

Channel 

The collateral constraints of the households are of great importance in the credit channel of 

the monetary transmission mechanism. If there would be no collateral constraints, to begin 

with, the credit channel would not exist, since increased house prices would not encourage 

households to borrow more, and it would not put upward pressure on consumer prices. A 

study by Walentin & Sellin (2010, p. 23) argue that one fifth of the Swedish households were 

credit constrained (in 2005), and that credit constraint has a reinforcing effect on the credit 

channel. They argue that the collateral effect on monetary policy becomes more substantial 
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with higher loan-to-value, which is a proxy of the level of collateral constraints within a 

country. According to the Swedish Financial Supervisory Authority´s annual review of the 

Swedish mortgage market in 2021, new borrowers increased their debt in proportion to their 

income and the value of their home, i.e., increasing their loan-to-value (Finansinspektionen 

2021). Therefore, one would expect the credit channel effect, in Sweden, to be larger now 

than in previous periods.  

The degree of liberalization of the mortgage system is another factor affecting the magnitude 

of the credit channel since it determines the price of home equity withdrawal. Therefore, like 

Aoki, Proudman & Vlieghe (2004) argue, a change in house price has a larger effect on 

consumption, through the Credit channel described previously in section 2.1.3, after periods 

of deregulation. Similarly, Giuliodori (2005, p. 539) looked at house prices and their effect 

within the monetary transmission mechanism for nine European countries, including Sweden, 

showing that the credit channel is larger in countries with well-developed and competitive 

mortgage markets. Looking at Sweden, the mortgage market was liberalized in 1980th, 

facilitating home equity withdrawal, which is expected to have an reinforcing effect on the 

credit channel in Sweden. Furthermore, recent data from the Swedish Financial Supervisory 

Authority also shows that the amount of equity withdrawal has increased during 2020 

(Finansinspektionen 2021), which is another indication of an existing credit channel in 

Sweden, and it might also be an indication that the effect has increased recently. 

The degree of credit constraint and liberalization, described above, determines the magnitude 

of the credit channel in the short to medium term. However, these effects are mainly focusing 

on existing loans, and not the turnover of the housing market, i.e., turnover of credit. In the 

long run, the effect of the credit channel ought to be independent of credit constraint or the 

degree of liberalization, since buyers of houses tend to maximize the credit, replacing the 

non-credit constrained sellers. In other words, the buyers have higher loan-to-value than the 

sellers in general, thereby, increasing the level of credit in the long run, given that the house 

prices increase. In 2019 the annual turnover of one dwelling building in Sweden was three 

percent (SBAB 2019), which indicates that there are parts of the credit channel that are very 

inert, resulting in a potential long run effect on consumer prices.  

To summarize, the results from previous research show that there exists a positive 

relationship running from house prices to consumer prices, in most papers. However, it is not 

consistent, and the effects differ across countries. The effect is assumed to be found in the 
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long run, rather than the short run, as indicated by e.g., Goodheart & Hofmann (2000) and the 

cointegrating relationship shown by Anari & Kolari (2002), which is intuitive since the 

effects of the credit channel and wealth effects are inert processes.  
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3. Data and Empirical Strategy  

This chapter focuses on the data and variables included in the model. It also covers the model 

itself and various tests carried out to interpret and verify the validity of the results from the 

model. The outline follows, in general, the order in which the tests have been conducted.  

 

3.1 Description of Data 

The empirical analysis was based on quarterly data for Sweden during the years 1993–2020, 

primarily extracted from Swedish Central Bureau of Statistics (SCB). The period was chosen 

so that it reflects the present economic setting in Sweden. The starting point was chosen 

based on the transformation from fixed to floating exchange rate in 1992 (Riksbanken 2019), 

and the implementation of the price stability target of two percent annual consumer price 

inflation in 1993 (Riksbanken 2021). The studied period starts after a time of liberalization of 

the financial sector, which ended with a banking crisis in 1990–1994. 

The period was characterized by declining consumer price inflation and interest rates, from 

previously high levels (Figure 1 & 2). These trends indicate that the credibility of the Central 

Bank has increased substantially, making consumer prices less volatile. Therefore, it would 

have been easier to get significant results if the model was based on earlier data when the 

fluctuation was higher. However, the economic setting during that period is not a good 

reflection of the economic environment that we want to forecast.  

 

3.2 Description of Variables 

All variables except the interest rate, are transformed to logarithmic form, to account for the 

exponential growth. The choice of variables has followed suggestions by Lütkepohl & 

Krätzig (2004) and Stock & Watson (2020). Lütkepohl & Krätzig (2004, p. 86) suggests that 

economic theory should be decisive when choosing variables in a VEC model. In other 

words, to describe consumer prices, the model should include variables that influence 

consumer prices the most. Similarly, Stock & Watson (2020) suggest that the variables in a 

VEC model should relate to each other, thus helping predict one another, to get as much 

predictive power as possible from each variable. Therefore, the interdependence of each 

variable is briefly analyzed in each variable description. A visual representation of the 



18 

 

variables in the model is shown in Figure 7a–d, all variables except the policy rate have been 

on an upward trend in the studied period. The policy rate has also decreased but not with the 

same type of clear trend.  

 

Figure 7a–d. Time series of Consumer price index (upper left), Real House price index (upper right), Real Household 

disposable income (lower left) and the Policy rate in percentage form (lower right). Observations from 1993Q1–2020Q4.  

Sources: SCB 2021b, SCB 2021c, SCB 2021d and Riksbanken Statistics 2021 

 

3.2.1 Consumer Price Index 

Consumer price index with fixed interest rate (CPIF) retrieved from the Swedish Central 

Bureau of Statistics (SCB Statistical Database 2021b). The data consisted of monthly 

observations, with reference year of 1987. Following standard procedures, the observations 

have been converted into an arithmetic quarterly average. This consumer price index is the 

target variable in the empirical analysis, described in section 3.3.6.  

CPIF is the main measurement for the Swedish Central Bank's price stability target. This 

thesis opts for using an inflation measurement that does not account for the direct changes in 

the interest rate. 
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3.2.2 Real House Price Index 

Real House price index of one to two dwelling buildings for permanent living, in Sweden, 

quarterly data retrieved from SCB Statistical Database (2021c). One to two dwelling 

buildings is chosen since it was the most common type of housing in Sweden in 2013 (SCB 

2014). The price changes of rental multi-dwelling buildings were neglected, since the price 

rise of those were assumed to generate investment in the rental housing market, and not 

increased lending of households that spills over to consumption of consumer goods.  

House prices affect the consumer price index, through the wealth effect and credit channel. 

Furthermore, increased consumer price inflation most likely leads to a higher interest rate, 

which causes house prices to decrease, causing interdependence of the variables. 

The house price index retrieved from SCB was stated in nominal prices, thus, it was adjusted 

into real prices using the Swedish GDP-deflator for each corresponding quarter. The GDP-

deflator was used instead of the CPIF to account for price changes in the whole economy, and 

not only in the consumer prices.  

 

3.2.3 Policy Rate 

The Central Bank’s nominal policy rate, collected from the Swedish Central Bank 

(Riksbanken Statistics 2021) consisting of quarterly averages of the interest rate. The policy 

rate variable is a composite series of the Marginal rate and the Repo rate since the latter 

replaced the former in June 1994 as the Central Bank’s main policy rate (Riksbanken 2021). 

Since they are not widely differing in levels, this is not thought to be affecting the results of 

our model, since they are both used for the same purpose.  

The policy rate determines the costs of durable goods and affects the consumer price directly 

through the Interest rate channel, explained in section 2.1.1. Furthermore, the Central Bank 

reacts to the Consumer prices due to the price stability target, making the two variables 

interdependent.  

House prices are affected by the policy rate, as explained above. However, whether the policy 

rate is affected by house prices is debatable. One view is that the Central Bank only takes the 

inflationary effects of house prices into account, to keep their goal of price stability, and 

neglect the risk of bubbles and their goal of financial stability. However, if the Central Bank 

is considering house prices, then an increase in house prices might cause the interest rate to 
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rise, even though Consumer prices are unchanged. Research, looking at Central Bank policy 

decisions in the UK, US and Japan contradict this assumption, indicating that house price to 

some extent influences the interest rate (Finocchiaro & Heideken 2013, p. 1678).  

Another interesting implication is that the relationship between inflation and interest rate 

change over time. Boivin, Kiley and Mishkin (2010) show that interest rate is less effective as 

a monetary policy tool after 1980 compared to before. Indicating that the relationship might 

not be the same in different sub-periods of our data.  

 

3.2.4 Household Real Disposable Income 

Household real disposable income retrieved from SCB Statistical Database (2021d), 

consisting of seasonally adjusted quarterly data in Sweden, measured at nominal aggregate 

level. It was converted from nominal values to real values with the GDP-deflator, the same 

one used for the House price index.  

Household real disposable income is used since it affects the prices of both durable and 

consumer goods. Increased wages should lead to higher house prices because a higher income 

should affect the demand for real assets. While also having inflationary effects, since it 

increases the demand for consumer goods. The reason for using disposable income is to 

include effects from tax-changes, which is assumed to have an effect on consumption. 

Another reason for including this variable is to separate what could be the wealth effect that 

comes from increased asset prices and the actual effects that comes with increased income.  

 

3.2.5 Multicollinearity 

The variables are checked for multicollinearity, by checking the level of correlation between 

the first differences of the variables, to make sure that we do not violate the least square 

assumption of no perfect multicollinearity. A rule of thumb is that no multicollinearity is 

present between variables if their correlation does not exceed 80 percent (Griffiths & Porter 

1993, p. 435 and Gujarati & Porter 2009, p. 338). The correlation matrix in Table 1 shows 

that the correlations of the variables are significantly lower than the conventional levels 

described above, which indicate that there is no risk for multicollinearity. 
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Table 1. Correlation Matrix of the Variables in First Difference.  

Pairwise correlations 

Variables (1) (2) (3) (4)

Consumer price index (1) 1.000

Real house price index (2) -0.026 1.000

Real household disposable 

income (3)
0.083 0.240 1.000

Policy rate (4) 0.027 0.052 0.069 1.000
 

Source: Calculations in Stata. 

 

3.3 The Model Choice 

The objective is to estimate if there is an effect on the future consumer prices, based on 

current and past house price. The first best scenario would be to find the true dynamic causal 

effect of house prices on consumer prices, but that requires using distributed lag with only 

exogenous regressors, i.e., where the causal effect goes in only one direction. This is not the 

case here, since the variables are interdependent and affect each other (endogenous), as 

explained in section 3.2.1 and 3.2.2. This is a common problem since true exogenous 

regressors in time series data are rare (Stock & Watson 2020, p. 639). One way of obtaining 

the dynamic causal effect with endogenous variables would be to construct a structural vector 

autoregressive model (SVAR model) (Stock & Watson 2020, p. 652), but that lies outside the 

scope of this thesis.  

Even though we cannot obtain the true dynamic causal effect, we can use the information in 

house prices to predict consumer prices, which is useful when assessing the risk of inflation. 

To test this predictive linkage, a Vector Error Correction Model (VEC model) is constructed. 

A VEC model requires time series that are integrated of order one, I (1), and cointegrated, 

which is described in detail in the following sections. The specifications of the VEC model 

and the tests carried out are described in this chapter, followed by a more detailed 

specification of the VEC model.  
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3.3.1 Optimal Lag Length  

The lags of the regressors contain valuable information contributing to the forecasting ability 

of the model. However, in the decision of adding more lags to an autoregression 

(autoregression is briefly described in section 3.3.6) the marginal benefit of adding more lags 

has to be weighed against the marginal cost of adding more coefficients. In other words, more 

lags lead to more estimated coefficients in the autoregression which could add more 

estimation error in the model.  

The estimation of the number of lags (p), can be done through minimization of an 

information criterion, which helps in finding this balance between the model complexity (fit 

to the data) and the explanatory power of the model. Two examples of such information 

criteria are called the Akaike information criterion (AIC) and the Bayes information criterion 

(BIC), also known as the Schwarz information criterion (SIC) or combined as SBIC. The 

information criteria take into account the decreasing summed square of the residuals of 

adding another lag, at the same time as they add a penalty for each added lag. The 

minimization of the information criteria is a compromise between these two factors to 

estimate the true lag length, which gives the most explanatory power. One important thing to 

note on the difference between these criteria is that the AIC gives a lower penalty to added 

lags than the SBIC, which means that there is a risk of overestimating the number of lags if 

the estimation is done with the AIC (Stock & Watson 2020, pp. 578–581). There are several 

other information criteria, but these two are used in this thesis.  

The number of coefficients increases quickly when adding variables and lags, since there is 

an equal number of lags for each variable in a VEC model (section 3.3.6), both autoregressive 

and lags of the independent variables, for each equation. Since estimating many coefficients 

decreases the degree of freedom and increases the estimation error the VEC model is limited 

to a small number of variables and lags relative to the sample size, which is a drawback since 

fewer variables and lags reduce the model-fit to the true data generating process (Gujarati & 

Porter 2009, p. 788). 

 

3.3.2 Stationarity in Time Series 

Stationarity of the time series needs to be fulfilled following the least-squares assumptions of 

the time series. To use time-series data to forecast the future all variables have to be 
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stationary, which means that the probability distribution of the time series variable does not 

vary over time, implying a constant mean, constant variance and no seasonality. If the time 

series do vary, you cannot make useful predictions of the future given past data (Stock & 

Watson 2020, pp. 561–562). The individual time series are tested for stationarity by visual 

inspection (Figure 7a-d) and by using the Augmented Dickey-Fuller test (ADF), described in 

section 3.3.4. 

If the time series are nonstationary, the results of conventional time series methods can be 

unreliable. Using non-stationary data can generate results with high R-square and statistically 

significant regression coefficients, even though there is no real relationship between the 

variables, i.e., spurious regression. In other words, the model appears to have explanatory 

power, but it is meaningless in reality. Economic time series are often non-stationary, since 

they consist of trends. A trend is when the movement of a variable persists over time, and the 

time series of that variable fluctuates around its trend. Trends can either be deterministic or 

stochastic, the former means that the function is nonrandom, applicable to this thesis data is 

the example of consumer price inflation. A time-series variable with a deterministic trend 

increases or decreases over time, at the same time as it fluctuates around this trend. But it is 

not time that has a causal effect on the change. A stochastic trend is different since it doesn’t 

vary in the same direction with time; it is instead random and varies (Stock & Watson 2020, 

pp. 582–583).  

  

3.3.3 Orders of Integration  

A time series showing a deterministic trend can be made stationary by de-trending the series, 

whilst a time series with a stochastic trend can be stationary by differencing. A time series’ 

order of integration is how many times the series has to be differentiated for it to be 

stationary, a series that is stationary at its level is integrated of order zero, I (0). If it is 

integrated of order one, i.e., I (1), then the variable in levels is non-stationary, but the first 

difference of the time series is stationary (Stock & Watson 2020, pp. 657–658).  

 

3.3.4 Augmented Dickey-Fuller Test 

Dickey-Fuller test (DF test) can be used to detect whether a time series has a stochastic trend, 

by testing the null hypothesis that the series has a unit root. Equation 1 below states the 
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simplest form of a unit root process, if it contains a unit root δ is equal to zero. The test 

statistics are compared to the critical values based on the Dickey-Fuller distribution since the 

Dickey-Fuller statistics is not normally distributed. This test can be extended to include 

multiple lags of the variable, and control for a time trend and drift. When including multiple 

lags, it is the extension of the test called Augmented Dickey-Fuller test (ADF test) and the 

results from the ADF test generate the order of integration of each time series (Stock & 

Watson 2020, pp. 585–586).  

Equation 1 

𝛥𝑌𝑡 = 𝛿𝑌𝑡−1 + 𝑢𝑡 

 

3.3.5 Cointegration 

In cases when two or more time series share the same stochastic trend, called cointegration, 

regression analysis can be used to examine long-run relationships between the variables, 

which is useful for economic interpretation and forecasting. It requires that they share the 

same stochastic trend and that a linear trend combination of the two time series is I (0). The 

shared trend cancels out the stochastic trend making it stationary (Gujarati & Porter 2009, p. 

762). It makes sense to think that house prices share the same long-run trend as consumer 

prices and interest rate if the linkages in the literature review exist. The same applies to 

consumer prices and the interest rate since there ought to be long-run effects from the Central 

Bank’s policy changes.  

The described intuition of cointegration is tested using the Johansen cointegration test of the 

variables within the model. Enders describes it as a multivariate generalization of the ADF-

test to look for stationarity between the variables tested (1995, p. 386). The Johansen test 

examines the number of cointegrating ranks (r), which is equal to the number of cointegrating 

equations (Enders 1995, p. 418) used in the VEC model, described in section 3.3.6. It is 

conducted in Stata with two separate statistics. The first one is the Trace statistic, which tests 

that there are a maximum of r cointegrating ranks among the variables with the alternate 

hypothesis being that there are more than r ranks. The second one is the Maximum Trace 

statistic, which tests that there are exactly r ranks, against the alternative that there are r + 1 

ranks (Enders 1995, p. 391). If there are no cointegrating ranks the variables do not share a 

common stochastic trend. 
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One thing to be aware of when estimating the cointegrating relationship is that the tests more 

often do not reject the null hypothesis and claim that there are more cointegrating equations 

than there are. Therefore, it is important to substantiate the test results with economic theory 

when stating that there is cointegration between variables (Stock & Watson 2020, pp. 666–

667). 

If two variables are cointegrated, the first difference of those variables can then be modelled 

using a vector autoregression (VAR) augmented by adding a regressor, which is an error 

correction term. If the two time series are far apart, it can be expected that they get closer 

over time. In econometric terms, this is called a vector error correction model, shortened 

VEC model, which is further explained in the following section. 

 

3.3.6 Vector Error Correction Model (VEC model)  

The VEC model is a way to parametrize and specify the cointegrating relationships 

(Lütkepohl 2005, p. 237), described in the former section. The mathematics and derivations 

of the VEC model are outside the scope of this thesis. In this regard, we refer to Lütkepohl 

(2005, pp. 237–352), New Introduction to Multiple Time Series Analysis. The focus of this 

thesis lies on explaining the intuition and the interpretation of the VEC model. It is an 

extension of VAR models, which in turn are an extension of Autoregressive models. In this 

section, the explanation of Autoregressive models (AR-models), Vector Auto Regressive 

models (VAR-models) and cointegration are used to explain the fundamentals of a VEC 

model. The end of the section explains how the VEC model has been used to interpret results.  

Time series data often have autocorrelation where one period's value correlates with the value 

of the next period, which is valuable information for making predictions. If a regression 

includes one lag of itself, it is called a first-order autoregression which is abbreviated as an 

AR (1) model. If p lags are included it is a pth-order autoregression (AR(p)-model), and the 

coefficients for these linear functions are estimated by ordinary least squares (Stock & 

Watson 2020, pp. 565–566). The AR(p) models can be extended to VAR models, to also 

consider lagged values of other variables than itself. In other words, a VAR model consists of 

the dependent variable as a function of its own lagged values and the lagged values of the 

other variables in the model (Stock & Watson 2020, p. 650). All variables in a VAR model 

are treated as endogenous since each variable has a corresponding equation where it is treated 
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as the dependent variable. This implies that the number of equations is equal to the number of 

variables.  

Furthermore, the VAR model can be extended to a VEC model, if cointegration between 

variables exists (Stock & Watson 2020, p. 663). The VEC model is essentially a VAR model, 

explaining the short-run relationship, added by an Error Correction Term (ECT) explaining 

the long-run relationship. The VEC-model equations are stated in equation 2.1–2.4 below, 

showing the different parts of the equation. For explanatory purposes, the VEC equations is 

stated with two cointegrating equations (ECT1 and ECT2), four variables (X, Y, Z, W); 

similar to the specifications of the model shown in the result section. The VEC model is a 

differenced VAR-model, therefore it is specified with k-1 lags. For the general form of the 

VEC model, see Lütkepohl (2005, p. 345).  

 

Equation 2.1 

△ Y𝑡 =  𝜎 + ∑ 𝛽𝑖,1 △ 𝑌𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗,1 △ 𝑋𝑡−𝑗

𝑘−1

𝑗=1
+ ∑ 𝜑𝑚,1 △ Z𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛,1 △ 𝑊𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆1𝐸𝐶𝑇1,𝑡−1 + 𝛾1𝐸𝐶𝑇2,𝑡−1 + 𝑢1,𝑡 

Equation 2.2 

△ X𝑡 =  𝜎 + ∑ 𝛽𝑖,2 △ 𝑌𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗,2 △ 𝑋𝑡−𝑗

𝑘−1

𝑗=1
+ ∑ 𝜑𝑚,2 △ Z𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛,2 △ 𝑊𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆2𝐸𝐶𝑇1,𝑡−1 + 𝛾2𝐸𝐶𝑇2,𝑡−1 + 𝑢1,𝑡 

Equation 2.3 

△ Z𝑡 =  𝜎 + ∑ 𝛽𝑖,3 △ 𝑌𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗,3 △ 𝑋𝑡−𝑗

𝑘−1

𝑗=1
+ ∑ 𝜑𝑚,3 △ Z𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛,3 △ 𝑊𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆3𝐸𝐶𝑇1,𝑡−1 + 𝛾3𝐸𝐶𝑇2,𝑡−1 + 𝑢1,𝑡 

Equation 2.4 

△ W𝑡 =  𝜎 + ∑ 𝛽𝑖,4 △ 𝑌𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗,4 △ 𝑋𝑡−𝑗

𝑘−1

𝑗=1
+ ∑ 𝜑𝑚,4 △ Z𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛,4 △ 𝑊𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆4𝐸𝐶𝑇1,𝑡−1 + 𝛾4𝐸𝐶𝑇2,𝑡−1 + 𝑢1,𝑡 

 

The ECT is based on the cointegration of the variables. As explained in the section of 

cointegration, the individual variables need to be integrated of order one, I (1), while the 

linear combination of the variables, expressed as the ECT, needs to be integrated of order 

zero, I (0). The ECT expresses the deviation from the long-run equilibrium trend (Gujarati & 

Porter 2009, p. 764). The ECT uses passed values of the variables in level form, to predict 

future changes in the variables. If the variables in level form deviate from the long-run trend 

the error correction term pulls the future values back towards the long-run equilibrium (Stock 

& Watson 2020, p. 663). The coefficient in front of the error correction term, called speed of 

adjustment, describes how much of the deviation from the long-run equilibrium that is 
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corrected in the next period. The speed of adjustment has to be different from zero, otherwise 

the ECT has no effect, and it has to be less than one (in absolute terms) since the adjustment 

to equilibrium in the next period cannot be larger than the entire disequilibrium. To 

summarize, The VEC model describes the short-run effects of the underlying VAR model 

and the long-run movements based on the ECT. The short-run relationship explained in the 

underlying VAR model can be in disequilibrium in the long run, and that disequilibrium is 

corrected by the ECT (Gujarati & Porter 2009, p. 764). 

The VEC model can be used for both forecasting and economic analysis (Lütkepohl 2005, p. 

237), the latter is emphasized in this thesis. The long-run relationship can be interpreted from 

the coefficients of the variables inside the ECT, together with the coefficient outside the ECT, 

called speed of adjustment. Whilst the short-run relationship is interpreted from the 

significance of all other coefficients, corresponding to the individual lag of each independent 

variable. However, the coefficients of individual lag are difficult to interpret (Gujarati 2009, 

p. 789), since they are in general not individually significant. Therefore, a short-run 

relationship is also tested for an entire variable, checking the joint significance of all the lags 

of a variable.  

The VEC model consists of equal numbers of equations as there are variables since each 

variable is treated as endogenous, as described previously. Even though all variables are 

treated as dependent, one variable is chosen as the most interesting when specifying the VEC 

model, which is referred to as target variable. The target variable, in this case consumer 

prices, determines the normalization restriction in the ECT, meaning that it sorts the variables 

so that the ECT can be economically interpreted. In this thesis, the main focus is the 

interpretation of how consumer prices are affected by changes in house prices, making the 

equation where consumer prices are dependent the most interesting, this equation is referred 

to as the target equation.  

 

3.3.7 Diagnostics of the VEC Model 

After the VEC model has been estimated, it is important to run diagnostics to review the 

adequacy of the model. The diagnostics evaluate if the model is a good representation of the 

real data generating process (Lütkepohl & Krätzig 2004, p. 40). If it is not, the model has to 

be re-specified, e.g., changing variables, sample size or number of lags. If re-specification is 
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not possible it induces uncertainties in the conclusions based on the outcome of the model. 

The three post-estimation diagnostics on the results from the model are:  

(i) Normality checks of the residuals are carried out, using the Jarque-Bera test. Normality is 

important to assure the least square assumption of the normally distributed error term and is 

required to obtain accurate result in t-test and F-tests. Violation might cause inaccurate 

estimators and therefore inaccurate interpretations of the model (Jarque & Bera 1987, pp. 

163–164).  

(ii) Test for autocorrelation in the residuals. To assure no violation of the least square 

assumption that the conditional mean of the residuals is zero (Stock & Watson 2000, p. 572 

& p. 715). If autocorrelation exists, the residuals in one period can be used to predict the next 

period.  

(iii) Stability check of the model, indicating if the model is correctly specified, concerning the 

number of cointegration equations and stationarity of the cointegrating equations (Lütkepohl 

2005, p. 185), which are requirements that have to be met to obtain interpretable results. The 

model is assumed to be stable if the unit moduli, obtained from the test, are strictly less than 

one (i.e., lies within the unit circle) (Enders 1995, p. 418).  

 

3.4 Limitations in Assumptions and Omitted Variables 

In this section, we discuss limitations of the model such as the restricted number of variables 

and the exclusion of variables, the difficulties in making causal interpretation and the 

potential presence of structural breaks.  

The VEC model is limited in the number of variables, because the number of coefficients in 

each equation increases substantially with additional variables, resulting in loss of the degrees 

of freedom, as described in section 3.3.1. This becomes a limitation since only a few 

variables are used to explain a complex economic environment. In addition, some variables 

might be fit for use as per economic theory, but not suitable for a VEC model, since it 

requires the variables to be I (1). For example, it excluded term spread in this model, as a 

proxy for inflation expectation (Mishkin 1990).  

The reasoning above causes omitted variables in the model that might generate bias. For 

forecasting the next period, the omitted variables bias does not play an important role, since 
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we are interested in the predictive power of a variable and not the true causal effect. 

However, when using the VEC model for economic interpretation to describe the causal 

relationship between house price and inflation, then these omitted variables become crucial. 

One example of possible omitted variables that might cause bias are other assets, such as 

stocks. Stock prices are assumed to be positively correlated with house prices, and it also 

causes wealth effects which increase consumption and consequently consumer prices, similar 

to house prices. Therefore, excluding stock prices, the estimated effect of house prices on 

consumer prices may be larger than the true effect.  

These omitted variables make it somewhat difficult to interpret the result and draw 

conclusions about the existence of the credit channel and wealth effects, explained in section 

2.1.2 and 2.1.3. One cannot be sure whether the estimated coefficients are biased, making it 

difficult to state with certainty whether it is the causal effect of the credit channel and wealth 

we observe in the model or simply a predictive relationship. Due to this uncertainty in the 

model, we do not consider the magnitude of each coefficient. The estimates are interpreted as 

an indication of the direction of causality. In other words, if the result from the model points 

in the direction of this causal relationship or not.  

Another limitation is the presence of structural breaks, meaning that the relationship between 

variables observed in one part of the observed time series does not reflect the relationship in 

another part of the time series. Furthermore, Enders (1995, p. 261) describes that the presence 

of structural breaks might also bias the ADF-test towards non-rejection of a unit root. This 

implies that the time series might look non-stationary when it is stationary, which could 

affect the order of integration and therefore induce misspecification of the model.  

If structural breaks affect the variables in this model, it could induce uncertainty in the 

results. Examples of potential structural breaks in our study that could affect household 

consumption and savings, interest and house prices are; (i) changes in amortization and down 

payment requirements, (ii) the global financial crisis and (iii) the implementation of 

quantitative easing, these could affect household consumption and saving, interest rates and 

house prices. Recent studies, for example by Boot & Pick (2020), show that minor breaks do 

not affect a model’s forecasting ability and should therefore be disregarded. They also 

conclude that, for macroeconomic time-series, testing for structural breaks frequently detects 

break that actually does not influence the model’s forecasting ability. For the current study 

the time-period was chosen so that major structural changes were not included, such as price 
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stability target and the introduction of the floating exchange rate regime, described in section 

3.1. Therefore, within the scope of this thesis structural breaks are not tested for in the model. 
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4. Results 

Returning to the objective of the thesis, the results section focuses on the short- and long-run 

relationship between consumer prices (CPIF) and house prices. Equation 3.1 of the VEC 

model, referred to as the target equation, where CPIF is the dependent variable is examined 

in detail. The three other equations (Eq. 3.2–3.4) in the VEC models are briefly presented. All 

tests carried out are performed with a five percent significance level. 

 

4.1 Stationarity in Levels and First Difference through ADF 

The variables were tested for stationarity at their levels, using the Augmented Dickey-Fuller 

test (ADF). The number of lags to be included for each individual ADF test was concluded 

using the Schwarz-Bayesian Information Criterion (SBIC), described in section 3.3.1. The 

decision to include a trend component in the ADF test was carried out through a graphical 

representation of each time series (Figure 7a-d). A trend component was included in all 

variables at their levels, except the policy rate. The null hypothesis of the ADF tests is that 

the time series contains unit roots, the alternate is that they do not. The variables were not 

stationary in their level form, since the null could not be rejected at the five percent critical 

value, displayed in Table 2 below. Therefore, the ADF tests were conducted for the same 

variables, but in first differences, with the lag length decided in the same way as before, but 

without a trend component. The test statistics of the variables in first differences, in absolute 

values, are larger than the critical value. Therefore, the null hypothesis could be rejected, 

showing that the variables are stationary in first differences, i.e., the variables are integrated 

of order 1, I (1). 
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Table 2. Results of the ADF Tests for Stationarity.  

Variable Test statistic 5% Critical Value SBIC Number of lags

Consumer price index (Logged) - Trend -2.042 -3.449 -8.042 5

ΔConsumer price index (Logged) - No trend -4.272*** -2.890 -8.078 4

Real house price index (Logged) - Trend -1.859 -3.449 -5.264 6

ΔReal house price index (Logged) - No trend -3.810*** -2.890 -5.270 5

Real household disposable income (Logged) - Trend -2.674 -3.449 -5.311 2

ΔReal household disposable income (Logged) - No trend -8.869*** -2.889 -5.359 1

Policy rate - No trend -2.124 -2.889 .414 3

ΔPolicy rate - No trend -5.206*** -2.889 .460 2

H0: The model contains a unit root, *** p<.01, ** p<.05, * p<.1

Augmented Dickey-Fuller test for unit root

 

Source: Calculations in Stata. 

 

4.2 Optimal Lag Selection 

The lag selection of the VEC model was based on the SBIC, as with the ADF-tests. However, 

this information criterion chose a lag length for the final model that generated autocorrelated 

errors, as described in section 4.5.1 below, which is a violation of the least square 

assumptions. One way of solving this problem is to increase the lag length in the model 

(Enders 1995, pp. 376–377). Therefore, it was chosen to refit the model by increasing the 

number of lags, in accordance with what the Akaike Information Criterion (AIC) suggested, 

see Table 3, since the emphasis was on solving autocorrelation in the errors rather than 

estimating the best-fitted model. In other words, extracting the information from the error 

term to the variables, at the expense of the measurement error. A model with 8 lags, as AIC 

suggested, is also in line with Goodheart and Hofmann’s (2000) suggestion, discussed in 

section 2.2, that the predictive power of house prices on inflation is strongest at a two-year 

time horizon, which corresponds to our eight quarter lag selection. Since eight lags were 

included, the years 1993 and 1994 turned into pre-sample observations, therefore the number 

of observations in the model decreased from 112 to 104.  
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Table 3. Results of the Lag-Selection Test.  

lag LL LR df p FPE AIC HQIC SBIC

0 310.150     3.3e-08 -5.888 -5.846 -5.786

1  938.316 1256.300 16 .000 2.5e-13 -17.660 -17.454 -17.151

2 1002.380 128.130 16 .000 1.0e-13 -18.584 -18.213 -17.669*

3 1039.370 73.978 16 .000 6.7e-14 -18.988 -18.452* -17.666

4 1055.290 31.828 16 .011 6.8e-14 -18.986 -18.286 -17.257

5 1070.700 30.835 16 .014 6.9e-14 -18.975 -18.110 -16.839

6 1086.870 32.328 16 .009 7.0e-14 -18.978 -17.948 -16.436

7 1111.290 48.838 16 .000 6.1e-14 -19.140 -17.945 -16.191

8 1138.170 53.76* 16 .000 5.1e-14* -19.349* -17.990 -15.993

Selection-order criteria

Sample:  1995q1 - 2020q4                     Number of obs      =       104

Asterisk indicates which lag order each Information criteria selects  

Source: Calculations in Stata. Note: High-lighted test statistics are the number of lags selected by the SBIC and AIC 

information criteria. 

 

4.3 Johansen Test for Cointegration 

In the Johansen test for cointegration, the number of cointegrating equations between the four 

variables was tested. The variables were first tested with a maximum rank of zero, which was 

rejected, see Table 4. The procedure was repeated until the null hypothesis could not be 

rejected. With these variables the hypothesis of a maximum of two ranks could not be 

rejected, therefore, the test indicated that two cointegrating equations were found among the 

variables, both test statistics indicated the same number. The results of the Johansen test are 

shown below in Table 4 where the top part of the Table displays the results using the Trace 

statistic and the lower is with the Maximum trace statistic, described in section 3.3.5. This 

test was carried out without a trend component, but it was also tested with a trend component 

included since the variables displayed a trend, which indicated the same number of 

cointegrating vectors.  
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Table 4. Results of the Johansen Tests for Cointegration.  

Maximum rank Parameters LL Eigenvalue Trace statistic 5% Critical value

0 116 1096.744 . 82.846 47.21

1 123 1122.225 .388 31.885  29.68

2 128 1133.494 .195 9.345* 15.41

3 131 1136.061 .048 4.213 3.76

4 132 1138.167 .03970

Maximum rank Parameters LL Eigenvalue Trace statistic 5% Critical value

0 116 1096.744 . 50.961 27.07

1 123 1122.225 .387 22.539  20.97

2 128 1133.494 .195  5.132* 14.07

3 131 1136.061 .048 4.213 3.76

4 132 1138.167 .040

Asterisk indicates what rank Stata selects

Johansen tests for cointegration

Trend: constant Number of obs = 104

Sample: 1995q1 - 2020q4 Lags = 8

  

Source: Calculations in Stata. Note: The top one is with Trace statistics, and the bottom one uses Maximum trace statistics. 

High-lighted test statistics indicated the number of cointegrating equations according to each test statistic. 

 

4.4 Vector Error Correction Model 

The VEC model was specified based on the variables obtained from the stationarity tests, lag 

length obtained from the optimal lag-selection and number of cointegrating equations 

obtained from the cointegration test. That generated the VEC-model specification shown in 

equations below (Eqs. 3.1–3.4). Where the first equation (Eq. 3.1) represents the target 

equation. The model was interpreted based on the short-run relationship in the lagged 

variables and the long-run relationship from the ECT, with emphasis on the latter, explained 

in more detail in this section.  
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Equation 3.1 

△ log(𝐶𝑃𝐼𝐹)𝑡 =  𝜎 + ∑ 𝛽𝑖 △ log(𝐶𝑃𝐼𝐹)𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗 △ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒 𝑖𝑛𝑐𝑜𝑚𝑒)𝑡−𝑗

𝑘−1

𝑗=1

+ ∑ 𝜑𝑚 △ Policy rate𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛 △ log(Real house price index)𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆1𝐸𝐶𝑇1,𝑡−1 + 𝛾1𝐸𝐶𝑇2,𝑡−1 + 𝑢1,𝑡 

 

Equation 3.2 

△ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒 𝑖𝑛𝑐𝑜𝑚𝑒)𝑡

=  𝜎 + ∑ 𝛽𝑖 △ log(𝐶𝑃𝐼𝐹)𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗 △ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒 𝑖𝑛𝑐𝑜𝑚𝑒)𝑡−𝑗

𝑘−1

𝑗=1

+ ∑ 𝜑𝑚 △ Policy rate𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛 △ log(Real house price index)𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆2𝐸𝐶𝑇1,𝑡−1 + 𝛾2𝐸𝐶𝑇2,𝑡−1 + 𝑢2,𝑡 

 

Equation 3.3 

△ Policy rate𝑡 =  𝜎 + ∑ 𝛽𝑖 △ log(𝐶𝑃𝐼𝐹)𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗 △ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒 𝑖𝑛𝑐𝑜𝑚𝑒)𝑡−𝑗

𝑘−1

𝑗=1

+ ∑ 𝜑𝑚 △ Policy rate𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛 △ log(Real house price index)𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆3𝐸𝐶𝑇1,𝑡−1 + 𝛾3𝐸𝐶𝑇2,𝑡−1 + 𝑢3,𝑡 

 

Equation 3.4 

△ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥)𝑡

=  𝜎 + ∑ 𝛽𝑖 △ log(𝐶𝑃𝐼𝐹)𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ 𝜙𝑗 △ log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒 𝑖𝑛𝑐𝑜𝑚𝑒)𝑡−𝑗

𝑘−1

𝑗=1

+ ∑ 𝜑𝑚 △ Policy rate𝑡−𝑚

𝑘−1

𝑚=1
+ ∑ 𝜃𝑛 △ log(Real house price index)𝑡−𝑛

𝑘−1

𝑛=1
+ 𝜆4𝐸𝐶𝑇1,𝑡−1 + 𝛾4𝐸𝐶𝑇2,𝑡−1 + 𝑢4,𝑡 

 

4.4.1 Short-Run Relationship in the VEC Model 

The coefficient β, ϕ, φ, θ, in equations 3.1–3.4, explains the short-run relationship of the 

independent variable and their lags on the dependent variable. Due to the extensive number 

of estimated coefficients of the VEC model, the table of coefficients could not fit in this 

section, therefore it can be found in appendix Tables A.1–4. However, an abbreviated form of 

the table is stated in this section (Table 5) showing the coefficients that are discussed below.  

The results from the short-run effects were ambiguous since few individual lags were 

significant when looking at the coefficients of the independent variables in the complete 

model, shown in Tables A.1–4 in appendix. In the short run, the results from the target 

equation only showed significant coefficients on CPIF (Eq. 3.1) from the first two lags of the 

disposable income, but no other of the explaining variables had lags that were statistically 

significant at five percent on their own (Table 5). Looking at house price index as the 

dependent variable (Eq. 3.4), one individual lag of CPIF was found to be significant at the 

five percent significance level. It had a negative coefficient approximately equal to one. 

Indicating that one percent increase in CPIF predicts one percent decrease in house price 

index two quarters later. 
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Table 5.  Selected Coefficients and Their p-values of Equation 3.1 and 3.4.  

Independent Variables p-value

Real house price index (Logged)

LD .155

L2D .263

L3D .239

L4D .374

L5D .119

L6D .135

L7D .090

Real household disposable income 

(Logged)

LD .001

L2D. .002

*** p<.01, ** p<.05, * p<.1

Independent Variables p-value

CPIF (Logged)

LD .590

L2D .014

L3D .126

L4D .391

L5D .806

L6D .054

L7D .577

*** p<.01, ** p<.05, * p<.1

-.056*

.030

-.052

-.046

-.993**

-.644

.341

.101

-.837*

.267

-.106***

-.146***

Dependent variable: ΔReal house price index (Logged)

Coef.

-.215

Coef.

Target variable: ΔConsumer price index (Logged)

-.050

-.035

-.038

 

Source: Calculations in Stata. 

 

As explained above, the coefficients of each lag expressing the short-run relationship 

between house prices index and CPIF, i.e., the θ in equation 3.1 and the β in equation 3.4 

were not found to be individually significant in more than a few cases. However, their joint 

null hypothesis of zero effect, indicated that there was a short-run relationship between house 

price index and CPIF. These two individual tests, using both CPIF as the dependent variable 

and house price index as the dependent variable, indicate that there existed a bidirectional 

causality. However, the sign of the relationship is not given by the test statistics. 
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Based on these findings, it was difficult to draw any distinct conclusions of the short-run 

relationship between CPIF and house price index, more than that they affect each other. 

However, the magnitude and direction are not interpretable.  

 

4.4.2 Long-Run Relationship in the VEC Model 

This sub-section focuses on the main objective of this thesis, i.e., investigation of the long run 

relationship in the target equation 4.1, stated below. To interpret this long-run relationship 

between house price index and CPIF, the signs and the significance of the ECTs and its 

corresponding speed of adjustment are of great importance. In the end of this section the 

results from the other three VEC equations are briefly examined. Each individual relationship 

discussed below is under the assumption that all other things being equal, i.e., ceteris paribus.  

The speed of adjustment in both cointegrating equations ECT1 and ECT2, in the target 

equation 3.1 (λ1 and γ1), were statistically significant (Table 6). The speed of adjustment λ1 

was negative 25.8 percent (Table 6), where the sign and magnitude were in accordance with 

convergence to long-run equilibrium, as described by Enders (1995, p. 380). Convergence to 

long-run equilibrium requires the speed of adjustment to be negative, where the target 

variable was normalized, implying that the dependent variable adjusts toward equilibrium. 

Furthermore, convergence to long-run equilibrium requires the speed of adjustment to be less 

than -1, indicating that it does not adjust more than the deviation from equilibrium. The speed 

of adjustment (γ1) of the second error correction term, ECT2, was found to be 6.1 percent. 

The fact that it was positive did not indicate sign of misspecification since CPIF was omitted 

in that cointegrating equation. To conclude, the speed of adjustments of the two ECTs (λ1 and 

γ1) in the target equation were correctly specified.  
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Table 6. Speed of Adjustment with Corresponding p-values of the Long-Run Correction Terms.  

Speed of 

Adjustment
Coef. p-value

λ1 -.258*** .000

γ1 .061*** .000

λ2 -.692*** .005

γ2 -.084 .200

λ3 -9.662** .040

γ3 1.162 .36

λ4 -.292 .203

γ4 -.006 .921

Coefficients of the correction terms

*** p<.01, ** p<.05, * p<.1  

Source: Calculations in Stata 

 

However, there was an ambiguous result when interpreting each ECT in the target equation 

(Eq 3.1). ECT1 and ECT2 contradict each other when considering the sign of the speed of 

adjustments (Table 6) together with the sign of coefficients of each variable in the two ECTs 

(Table 7). ECT1 indicated a positive effect of house price index on CPIF and a negative effect 

of policy rate on CPIF, a result perfectly aligned with the economic theory in section 2. On 

the other hand, ECT2 indicated that there was a negative effect of house price index on CPIF, 

and a positive effect of policy rate on CPIF, contradicting the result from ECT1 and economic 

theory. However, the effect from ECT1 was always larger than the effect from ECT2, since 

the speed of adjustment was small in ECT2. Therefore, the effect from ECT1 dominated over 

ECT2 in the model, with regards to both the effect of house price index and policy rates. In 

other words, effects that supported existing economic theory was the dominant effect, which 

made the results interpretable. However, this induced some uncertainty in the model, since 

the ECT2 term made little intuitive sense.  
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Table 7. Long-Run Relationship Between the Variables, i.e., the Long-Run Cointegrating Equation.  

Beta Coef. Std. Err. z p-value

ECT1

Consumer price index (Logged) 1 . . . . .

Real household disposable income (Logged) 0 (omitted)

Policy rate .023*** .003  11.84 .000 .020 .027

Real house price index (Logged) -.172*** .0123 -14.02 .001 -.197 -.148

_cons -4.409 . . . . .

Beta Coef. Std. Err. z p-value

ECT2

Consumer price index (Logged) 0 (omitted)

Real household disposable income (Logged) 1 . . . . .

Policy rate .047*** .010 4.50 .000 .026 .067

Real house price index (Logged) -.277*** .065 -4.26 .001 -.404 -.150

_cons -11.837 . . . . .

*** p<.01, ** p<.05, * p<.1

Johansen normalization restrictions imposed

95% Conf. Interval

95% Conf. Interval

Cointegrating equations

 

Source: Calculations in Stata 

 

Error correction terms, ECT1 and ECT2: 

Equation 4.1 

𝐸𝐶𝑇1,𝑡−1 = [1.000𝑙𝑜𝑔(𝐶𝑃𝐼𝐹)𝑡−1 + 0.023𝑃𝑜𝑙𝑖𝑐𝑦𝑟𝑎𝑡𝑒𝑡−1 − 0.172𝐿𝑜𝑔(𝑅𝑒𝑎𝑙 𝐻𝑜𝑢𝑠𝑒 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥)𝑡−1 − 4.409] 

Equation 4.2 

𝐸𝐶𝑇2,𝑡−1 = [1.000 log(𝑅𝑒𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑒 𝑖𝑛𝑐)𝑡−1 + 0.047𝑃𝑜𝑙𝑖𝑐𝑦𝑟𝑎𝑡𝑒𝑡−1 − 0.277𝐿𝑜𝑔(𝑅𝑒𝑎𝑙 𝐻𝑜𝑢𝑠𝑒 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥)𝑡−1 − 11.837] 

 

Even though the main results were based on the target equation, the other three VEC 

equations should also be mentioned. The equation where house price index was the 

dependent variable (Eq. 3.4) did not have any significant speed of adjustment (λ4 and γ4 in 

Table 6). This indicates that the model did not show that the other variables had any long-run 

effect on house price index. The other two VEC equations, where household disposable 

income and the policy rate were the dependent variables (Eqs. 3.2 and 3.3), showed a 

significant speed of adjustment for the ECT1, but not for ECT2 (λ2, γ2, λ3 and γ3 in Table 6). 

The speed of adjustment, where the policy rate was the dependent variable (λ3), was larger 

than one (Table 6). This is an indication of misspecification of the model since the ECT does 

not converge to long-run equilibrium (Enders 1995, p. 380). One potential reason for this 

might be the non-normal distribution of the residuals of that equation, shown from the 
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diagnostics tests (section 4.5.2). However, how those variables adjust in the long run were not 

of interest based on the objective of this thesis, therefore they were not analyzed further.  

 

4.4.3 Details About the Specification of the VEC Model  

At first, the VEC model was considered with a time trend since most of the included 

variables were assumed to consist of deterministic time trends. However, time trends were 

omitted, in accordance with suggestions of Lütkepohl & Krätzig (2004, p. 155), since the 

coefficients of the time trend were not significant in the equations of the VEC model. 

Furthermore, the Johansen normalization restriction was imposed in the VEC-model, 

omitting the household disposable income in ECT1, which generated economically 

interpretable results, as suggested by Lütkepohl & Krätzig (2004, p. 98).  

 

4.5 Diagnostics 

After estimating the VEC model, three different diagnostics tests were performed on the 

model to establish the validity of the model. The model was tested for autocorrelation in the 

residuals, for normally distributed residuals and stability. The residuals were also visually 

analyzed.   

 

4.5.1 Serial Correlation 

When testing the residuals for autocorrelation the null hypothesis for each lag is that there is 

no autocorrelation in the residuals. The tests were conducted at a five percent significance 

level including all eight lags. This meant that the null hypothesis could not be rejected at any 

lag order, indicating that there is no autocorrelation in the model. The test statistics and their 

respective p-value is found below, in Table 8. 
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Table 8. The p-value for Each Variable Tested for Auto-Correlation in the Residuals.  

lag chi2 df Prob>Chi2

1 13.840 16 .611

2 18.484 16 .296

3 8.116 16 .945

4 19.413 16 .248

5 8.266 16 .941

6 19.963 16 .222

7 22.703 16 .122

8 6.907 16 .975

Lagrange-multiplier test

H0: no autocorrelation at lag order, *** p<.01, ** p<.05, * p<.1
 

Source: Calculations in Stata. 

 

4.5.2 Normality 

In the Jarque-Bera normality tests, the null hypothesis is that there are normally distributed 

residuals in the VEC model. While the alternate hypothesis is that the residuals are not 

normally distributed. The test was conducted with small sample specification due to the loss 

of degrees of freedom discussed in section 3.4. 

The results from the Jarque-Bera test (Table 9), showed that the target model where CPIF is 

the variable of interest was the only function where the null hypothesis could not be rejected 

at the 5 percent significance level. Thus, the test indicated normally distributed residuals in 

equation 3.1 which was desirable. However, the model in general and the equation 3.2–3.4 

showed signs of non-normal distribution of the residuals. Meaning that there are some 

uncertainties regarding the model being mis-specified, especially regarding equations 3.2–

3.4. To reassure the results of the VEC model a visual representation of the residuals is 

provided in Figure 8, by inspection the distribution of the residuals resembled a normal 

distribution which was an indication of a working model. 
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Table 9. Test Statistics and p-values for Non-Normally Distributed Residuals for all Parts of the VEC Model and its Entirety. 

Equation chi2 df Prob>Chi2

ΔConsumer price index (Logged) 5.452* 2 .065

ΔReal household disposable income (Logged) 143.115*** 2 .000

ΔPolicyrate 8.264** 2 .016

ΔReal house price index (Logged) 8.473** 2 .014

ALL 165.304*** 8 .000

Jarque-Bera test

H0: Normally distributed resiudals, *** p<.01, ** p<.05, * p<.1
 

Source: Calculations in Stata.  

 

 

Figure 8. Density Function of the Residuals.  

Source: Calculations in Stata. 

 

4.5.3 Stability 

The stability test checks that all eigenvalues, except those connected to the number of 

cointegration equations in the model, are all strictly less than one. This criterion was fulfilled, 

both by visually examining Figure 9, and the complete eigenvalues that can be found in 

appendix Table A.5, indicating that the model was stable.   
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Figure 9. Visual Plot of the Stability Test of the VEC Model.  

Source: Calculations in Stata. 

 

4.5.4 Descriptive Analysis of the Target Equation Residuals 

Figure 10 shows the plot of residuals from the target equation over time as a graphical 

method for detecting heteroscedasticity in the residuals. Some outliers were observed, which 

can create problems for normality-test (Lütkepohl & Krätzig 2004, p. 125). However, this 

equation passed the Jarque-Bera normality test, and it was treated as normally distributed. 

Due to the limited scope of this thesis, no further investigation of heteroscedasticity, e.g., 

ARCH-tests, were conducted. 

 

Figure 10. Time Series of the Residuals in the VEC Model.  

Source: Calculations in Stata.  
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5. Discussion 

The main finding of the statistical analysis is that there is a ‘ceteris paribus’ long-run 

predictive relationship of house price on consumer price inflation. Since these variables are 

cointegrated, it implies that they share the same long-run stochastic trend. 

This estimated long-run relationship, interpreted from the VEC model, is an indication that 

both a wealth effect and credit channel are present in Sweden, which is in line with the stated 

hypothesis. The house prices have increased along with the household debt, while the interest 

rate paid by the households as a percentage of net disposable income has decreased, as 

observed in the introduction (Figure 3, 4 and 5). The trends of house prices, household debt 

and the debt servicing cost along with the predictive link provided by the VEC model, 

indicate that these effects have been taking place in the studied period, i.e., 1993–2020, and 

might continue to do so if the debt servicing cost remains low. This is because the increased 

house prices enable expanding collateral leading to credit expansion through the credit 

channel. At the same time that homeowners consume more since they perceive themselves as 

more wealthy, i.e., wealth effects. This suggests that the recent soaring house prices should 

lead to a future consumer price increase. Which in turn enhances the risk of rising interest 

rates, and thereby the negative consequence due to the high level of household debt, since the 

households are vulnerable to raised interest rates, as described in section 1.3.  

The findings of this study support the results from De Haan & van den End (2017) and 

Goodheart & Hofmann (2000) that house prices can help predict consumer prices. The 

findings also indicate the presence of either the wealth effect, as shown by Case and Quigley 

(2005), and/or the credit channel, as shown by Elbourne (2008). However, the finding of this 

research does not distinguish the difference between the two effects. Goodheart & Hofmann´s 

(2000) also found in their study that the effects on inflation after an increase in house prices 

are more prominent in the long term. This is consistent with the results of the VEC model but 

also intuitive, since the wealth effects and credit channel of increased asset prices are inert, as 

mentioned in section 2.3 and 2.1.2. Furthermore, the negative long-run relationship of the 

policy rate on consumer prices observed in the result is an indication that the interest rate 

channel is present, which is in line with the conventional view of monetary policy.  

The objective of this thesis was to evaluate if there exists a long- or short-run predictive 

relationship of house prices on consumer prices in Sweden. The discussion above with 

respect to the empirical findings indicates that there exists a long-run relationship. However, 
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when it comes to the short-term relationship the results are ambiguous and it is difficult to 

draw any conclusions based on them. The model shows bidirectional causality, similar to 

findings by Anari & Kolari (2002), for both the policy rate and the house prices on consumer 

prices. However, it was not possible to distinguish the magnitude nor the sign of the short-run 

effect. Meaning that, in the short run, there exists a relationship where the variables affect 

each other in both directions, but with unknown sign and magnitude.  

Regarding the limitations in this thesis one important aspect to mention is the model choice in 

itself. Since the VEC model cannot be used to establish causality, it is used to evaluate how 

the variables react to deviations from their long-run equilibrium. In this case, there were 

ambiguous signs of the correction terms in the target model when it came to the effects of the 

housing prices on consumer price inflation. This may be a reason to question the accuracy of 

the model, since the result of the second correction term is not in line with economic theory. 

However, we argue that the combined effects of house prices in the two correction terms are 

interpretable as a positive predicting relationship since the error correction term that is in line 

with economic theory is dominant.  

Another problem with this model is the number of lags in proportion to the sample size. Since 

the model showed signs of autocorrelated residuals the number or lags was increased, as 

described in section 3.3.1. This generates a substantial loss of degrees of freedom, resulting in 

reduced power of the model, since we have 31 parameters (four variables, seven lags each, 

two correction terms and one constant) in each equation, and a sample size of 112 

observations decreasing to 104 due to the number of lags. 

The diagnostics tests, discussed in section 4.5, showed no signs of autocorrelation or 

instability in the model, but there were problems with non-normal distributed residuals in all 

of the equations except for the target equation. Since the focus and the major part of the 

interpretations are based on the target equation, the non-normally distributed residuals of the 

other equations are deemed as acceptable. However, the long-run predictive relationship of 

house prices on consumer prices was partly based on the interpretation of equation 3.4, in the 

VEC model, with non-normally distributed residuals, which induces some uncertainty in the 

main finding of this thesis.  

For future research, the next step would be to extend this study to construct a Structural 

Vector Autoregression (SVAR) model to be able to better learn about the causality between 

these variables in the Swedish economy. Another possible improvement would be to control 



46 

 

for other variables, especially other assets that would influence the wealth effects and the 

credit channel as mentioned in section 2.1.2 and 2.1.3. This might contribute to eliminating 

potential omitted variable bias. 

Despite the latent drawbacks, the analysis highlights an interesting long-run relationship 

between house prices and consumer price inflation that warrants attention in both research 

and policymaking. The increasing house prices should be kept in mind when assessing the 

risk of inflation, in investment and Central Bank's policy rate decisions. However, whether 

this is a problem for the Central Bank or not depends on the magnitude of the effect in 

combination with other factors contributing to inflationary pressure, which has to be further 

examined.   
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6. Conclusion 

The objective of this thesis was to examine the relationship between house price and 

consumer price inflation. A hypothesis of a long-run positive relationship between the 

variables of interest was formed. By looking at quarterly data for Sweden over the 1993 to 

2020 period, the statistical analysis supports the hypothesis and shows a positive long-run 

predictive relationship running from house prices to consumer price inflation. At the same 

time, there is a negative relationship between the Central Bank’s policy rate and the 

consumer price inflation, as conventional economic theory predicts. These two opposite 

relationships indicate the presence of both wealth effects and credit channels caused by 

increased house prices. The findings are in accordance with the majority of previous research 

while also contributing to the knowledge of Swedish inflationary pressures in more recent 

times. Since no true causal effect has been established, future research should examine this 

relationship further. Despite this limitation, the positive predictive relationship needs to be 

considered by the Central Bank when assessing the risks of consumer price inflation.  
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8. Appendix 

Short-run relationship of the VEC model, the function for each dependent variable is divided 

into one page each, denoted equation 3.1-4.   

Table A.1. Equation 3.1 All Coefficients and Speed of Adjustments for the Target Variable Consumer Price Index.  

Independent Variables St.Err. p-value

Lagged ECT1 .065 .000

Lagged ECT2 .018 .000

CPIF (Logged)

LD .114 .866

L2D. .115 .269

L3D .120 .922

L4D .113 .006

L5D .118 .416

L6D .124 .02

L7D .136 .807

Real household disposable 

income (Logged)

LD .033 .001

L2D. .048 .002

L3D .050 .105

L4D .048 .638

L5D .045 .984

L6D .042 .864

L7D .038 .773

Policyrate

LD .002 .094

L2D. .002 .131

L3D .002 .635

L4D .002 .208

L5D .002 .828

L6D .002 .097

L7D .001 .748

Real house price index 

(Logged)

LD .035 .155

L2D. .031 .263

L3D .032 .239

L4D .034 .374

L5D .033 .119

L6D .030 .135

L7D .033 .090

Constant .002 .001

*** p<.01, ** p<.05, * p<.1

-.056* -1.70 -.121 .009

.008*** 3.27 .003 .013

-.052 -1.56 -.116 .013

-.046 -1.49 -.105 .014

-.038 -1.18 -.100 .025

.030 0.89 -.036 .096

-.050 -1.42 -.120 .019

-.035 -1.12 -.097 .027

.003* 1.66 -.001 .006

.000 0.32 -.002 .003

.002 1.26 -.001 .006

.000 -0.22 -.004 .003

.003 1.51 -.001 .007

-.001 -0.47 -.005 .003

-.011 -0.29 -.085 .063

.003* 1.68 -.001 .007

.001 0.02 -.088 .090

-.007 -0.17 -.090 .076

-.081 -1.62 -.179 .017

-.023 -0.47 -.116 .071

-.106*** -3.20 -.172 -.041

-.146*** -3.07 -.240 -.053

-.033 -0.24 -.300 .233

.312*** 2.76 .090 .534

-.096 -0.81 -.326 .135

.096

-.019 -0.17 -.242 .203

.287** 2.32 .045 .529

Target variable: ΔConsumer price index (Logged)

Vector error-correction model 

Sample:  1995q1 - 2020q4          Number of obs      =       104           

Coef. z

-.258*** -3.96 -.386 -.130

.127 1.11 -.098 .352

[95% Conf. Interval]

-.012 -0.10 -.246 .223

.061*** 3.49 .027

 

Source: Calculations in Stata. 
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Table A.2. Equation 3.2 All Coefficients, Speed of Adjustments and their p-values for the Model with the Real Household 

Income as the Dependent Variable. 

Independent Variables St.Err. p-value

Lagged ECT1 .244 .005

Lagged ECT2 .066 .200

CPIF (Logged)

LD .426 .001

L2D. .43 .966

L3D .449 .710

L4D .424 .308

L5D .441 .994

L6D .463 .476

L7D .510 .001

Real household disposable 

income (Logged)

LD .125 .000

L2D. .178 .000

L3D .187 .012

L4D .180 .105

L5D .170 .895

L6D .159 .564

L7D .141 .585

Policyrate

LD .007 .016

L2D. .008 .116

L3D .008 .021

L4D .007 .070

L5D .007 .738

L6D .006 .031

L7D .005 .937

Real house price index 

(Logged)

LD .133 .044

L2D. .118 .325

L3D .119 .155

L4D .126 .053

L5D .124 .001

L6D .114 .103

L7D .124 .032

Constant .009 .996

*** p<.01, ** p<.05, * p<.1

.000 0.01 -.018 .018

-.186 -1.63 -.410 .038

-.266** -2.14 -.509 -.022

-.244* -1.94 -.491 .003

-.425*** -3.44 -.668 -.183

-.116 -0.98 -.347 .115

-.170 -1.42 -.404 .064

.000 -0.08 -.011 .010

-.267** -2.01 -.527 -.007

.002 0.34 -.011 .016

.014** 2.15 .001 .027

.018** 2.30 .003 .034

.013* 1.81 -.001 .026

.016** 2.42 .003 .029

.013 1.57 -.003 .028

.092 0.58 -.220 .403

.077 0.55 -.200 .354

-.291 -1.62 -.643 .061

.022 0.13 -.311 .355

-.800*** -4.49 -1.149 -.450

-.468** -2.50 -.834 -.101

-1.705*** -3.35 -2.705 -.706

-.883*** -7.08 -1.127 -.638

.003 0.01 -.861 .868

-.330 -0.71 -1.238 .577

-.167 -0.37 -1.047 .712

-.432 -1.02 -1.263 .399

1.404*** 3.30 .570 2.238

.018 0.04 -.825 .862

-.692*** -2.83 -1.171 -.213

-.084 -1.28 -.213 .045

Coef. z [95% Conf. Interval]

Dependent variable: ΔReal household disposable income (Logged)

 
Source: Calculations in Stata. 
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Table A.3.  Equation 3.3 All Coefficients, Speed of Adjustments and Their p-values for the Model with the Policy Rate as the 

Dependent Variable. 

Independent Variables St.Err. p-value

Lagged ECT1 4.709 .040

Lagged ECT2 1.27 .36

CPIF (Logged)

LD 8.207 .002

L2D. 8.297 .082

L3D 8.653 .093

L4D 8.176 .216

L5D 8.506 .002

L6D 8.927 .05

L7D 9.831 .046

Real household disposable 

income (Logged)

LD 2.405 .494

L2D. 3.438 .462

L3D 3.606 .757

L4D 3.464 .656

L5D 3.275 .202

L6D 3.066 .359

L7D 2.726 .326

Policyrate

LD .129 .000

L2D. .155 .013

L3D .152 .102

L4D .134 .655

L5D .133 .875

L6D .124 .711

L7D .105 .158

Real house price index 

(Logged)

LD 2.559 .391

L2D. 2.275 .331

L3D 2.301 .156

L4D 2.431 .855

L5D 2.387 .103

L6D 2.202 .254

L7D 2.394 .081

Constant .178 .998

*** p<.01, ** p<.05, * p<.1

-3.887 -1.63 -8.566 .792

-2.511 -1.14 -6.827 1.806

-3.264 -1.42 -7.774 1.247

-.444 -0.18 -5.208 4.319

-4.182* -1.75 -8.873 .510

.000 -0.00 -.350 .349

-2.195 -0.86 -7.210 2.821

-2.212 -0.97 -6.672 2.248

.046 0.37 -.198 .290

-.148 -1.41 -.355 .058

-.060 -0.45 -.323 .203

.021 0.16 -.239 .281

-.386** -2.49 -.690 -.082

.248 1.64 -.049 .546

2.677 0.98 -2.666 8.02

.980*** 7.57 .727 1.234

4.183 1.28 -2.237 10.603

2.812 0.92 -3.198 8.821

-1.117 -0.31 -8.184 5.949

1.542 0.45 -5.246 8.331

-1.644 -0.68 -6.358 3.070

-2.530 -0.74 -9.269 4.209

17.518** 1.96 .020 35.015

-19.617** -2.00 -38.884 -.349

-10.113 -1.24 -26.139 5.912

-26.928*** -3.17 -43.600 -10.255

-14.427* -1.74 -30.69 1.836

14.536* 1.68 -2.423 31.495

1.162 0.92 -1.327 3.650

25.949*** 3.16 9.864 42.033

-9.662** -2.05 -18.891 -.433

Coef. z [95% Conf. Interval]

Dependent variable: ΔPolicy rate

 
Source: Calculations in Stata. 
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Table A.4. Equation 3.4 All Coefficients, Speed of Adjustments and their p-values for the Model with the Real House Price 

Index as the Dependent Variable. 

Independent Variables St.Err. p-value

Lagged ECT1 .229 .203

Lagged ECT2 .062 .921

CPIF (Logged)

LD .399 .590

L2D. .404 .014

L3D .421 .126

L4D .398 .391

L5D .414 .806

L6D .434 .054

L7D .478 .577

Real household disposable 

income (Logged)

LD .117 .125

L2D. .167 .027

L3D .175 .101

L4D .169 .440

L5D .159 .267

L6D .149 .017

L7D .133 .018

Policyrate

LD .006 .229

L2D. .008 .177

L3D .007 .372

L4D .007 .832

L5D .006 .285

L6D .006 .004

L7D .005 .001

Real house price index 

(Logged)

LD .125 .229

L2D. .111 .358

L3D .112 .550

L4D .118 .135

L5D .116 .454

L6D .107 .012

L7D .116 .576

Constant .009 .509

***  p<.01, * *  p< .05, *  p< .1

.006 0.66 -.011 .023

Coef. z [95% Conf. Interval]

-.270** -2.52 -.480 -.060

.065 0.56 -.163 .294

.177 1.49 -.055 .408

-.087 -0.75 -.315 .141

-.102 -0.92 -.319 .115

-.067 -0.60 -.286 .153

-.017*** -3.32 -.027 -.007

.150 1.20 -.094 .394

-.007 -1.07 -.020 .006

.017*** 2.85 .005 .029

-.007 -0.89 -.021 .008

.001 0.21 -.011 .014

-.008 -1.20 -.02 .005

.010 1.35 -.005 .025

.356** 2.39 .064 .649

.313** 2.36 .053 .573

-.130 -0.77 -.461 .200

.177 1.11 -.135 .489

-.371** -2.21 -.699 -.043

-.288 -1.64 -.632 .056

.267 0.56 -.671 1.205

-.180 -1.53 -.409 .050

.101 0.24 -.710 .913

-.837* -1.93 -1.689 .014

-.644 -1.53 -1.470 .181

.341 0.86 -.439 1.121

-.215 -0.54 -.998 .567

-.993** -2.46 -1.784 -.201

-.292 -1.27 -.741 .157

-.006 -0.10 -.127 .115

Dependent variable: ΔReal house price index (Logged)

 
Source: Calculations in Stata. 
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Table A.5. Complete Stability Test Results of the VEC Model. 

Eigenvalue Modulus

1 1

1 1

-.986 .986

.930 + .2377095i .960

.930 - 2377095i .960

-.009 + .9583214i .958

-.009 - .9583214i .958

.789 + .4580612i .913

.789 - .4580612i .913

.096 + .9003059i .905

.096 - .9003059i .905

.864 + .1696283i .880

.864 - .1696283i .880

-.347 + .7977199i .870

-.347 - .7977199i .870

.610 + .6160085i .867

.610 - .6160085i .867

.470 + .713344i .854

.470 - .713344i .854

.847 .847

-.806 + .2372918i .840

-.806 - .2372918i .840

.251 + .7966223i .835

.251 - .7966223i .835

-.590 + .5780276i .826

-.590 - .5780276i .826

-.378 + .7268287i .819

-.378 - .7268287i .819

-.648 + .4161688i .770

-.648 - .4161688i .770

-.415 .415

-.147 .147

Eigenvalue stability condition

 

Source: Calculations in Stata. 

 


