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Abstract 

 

The purpose of this essay is to answer the following questions: Has the increased e-commerce 

had a negative impact on the inflation, and is the effect decreasing? and: Is there a long term 

and/or short term effect by the increased e-commerce on the inflation? To answer the first 

question a fixed effects regression model is applied, based on panel data for 28 European 

countries for the time period 2006-2017. The regression obtains results that support the 

hypothesis that the increased e-commerce has had a negative effect on inflation. Furthermore, 

the result indicates that the effect is decreasing. The second question is answered with the help 

of an Error Correction Model and time series data for Sweden during the period 2006-2017. 

The result shows that there is an error correction towards a long run equilibrium and the short 

term estimates indicate that there is a negative short term effect of the increased e-commerce 

on inflation. These results are in line with the hypothesis of this essay as well as previous studies 

that have examined similar questions. 
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1. Introduction 
 

The digitization has been spreading fast since it took off in the 1990’s. One part of the 

digitization is the e-commerce which has become more common the last years, both in retail 

and business-to-business markets. There has been development in specific methods for e-

commerce which has made the selling process faster and more efficient. Eurostat (2018) reports 

that during the period 2008-2016 there has been a significant increase in e-commerce in the 

EU-28. The digitization has surly made an imprint on the economy and it has lately been 

discussed whether the increased e-commerce has affected the inflation (Riksbanken 2015).  

 

E-commerce has created new markets and increased the consumer’s choices, companies is not 

just competing with the closest companies geographically but also with similar companies from 

the whole world. Internet makes it possible for the consumers to compare prices and quality of 

the products which entails more price and quality conscious customers. This in turn leads to a 

higher competition and less market power among the companies. It gets harder for the 

companies to increase their prices which gives incentive to increase the productivity to retain 

or increase their margins (Riksbanken 2015). This reasoning suggests that the increased e-

commerce might affect the inflation, therefore it would be interesting to examine this more 

closely.  

 

Even though the value of e-commerce in EU is growing, the full potential is not utilized. It is 

likely that the market will develop even more the following years. The European Commission 

and the Commission’s Digital Single Market strategy has a plan to boost the e-commerce by 

prevent geoblocking, promote customer trust through better protection and enforcement 

(European Commission 2018). Gerdesmeier (2009) from the European Central Bank suggest 

that the impact of the e-commerce can be expected to decline once a new equilibrium is 

established, i.e., when the spread of e-commerce has stabilised throughout the markets. 

However, the e-commerce is in a development phase which can take a prolonged period of time 

(Gerdesmeier 2009). It can be difficult to identify structural changes like this because the effects 

can vary over time, they can also be complex and problematic to predict. As long as the change 

is proceeding it will affect the inflation, but in the long run the inflation does not depend on 

structural changes. Basically, the effect is temporary although it can be relatively lasting 
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(Riksbanken 2015). Despite this it would be interesting to examine if there is any evidence of 

a temporary short term effect and if there is a maintaining long term effect.  

 

There are previous studies have been examine similar subjects. Yi and Choi (2005) investigate 

the effect of the internet on inflation and receive significant results that there is a negative effect 

on inflation of an increased internet ratio. Coffinet and Perillaud (2017) have made a systematic 

overview study on the effects of the internet on inflation which indicate that in short term the 

increasing use of internet has a dampened the inflation. Nilssons and Mårtenssons (2015) study 

investigates the effect of increased e-commerce on inflation. They receive significant results 

that indicates that there is a negative impact of growing e-commerce on inflation. Eriksson and 

Berntsson (2017) have made a study that examine the long and short term effects of e-commerce 

on inflation. They receive significantly negative result of a long term causality. This essay will 

have a similar purpose as Nilsson and Mårtenson (2015) and Eriksson and Berntsson (2017), 

however, with a partially different approach.  

 

The main purpose of this essay is to examine whether there has been a dampening effect on the 

inflation due to the increasing e-commerce and also if the effect is decreasing. Furthermore the 

essay will try to distinguish long term from short term effects. The essays questions are thus the 

following: 

 

- Has the increased e-commerce had a negative impact on the inflation, and is the effect 

decreasing? 

- Is there a long term and/or short term effect by the increased e-commerce on the 

inflation? 

 

To answer the first question, a fixed effects regression based on panel data for 28 countries the 

period 2006-2017 is used. The results indicates that there is a negative effect of increased e-

commerce on inflation and that the effect is decreasing. The second question is answered with 

help of a Vector error correcting model based on time series data for Sweden during the same 

period. The result shows support for an error correction towards the long run equilibrium and a 

negative short term effect of the increased e-commerce on inflation.  

 

A brief outline is recounted to get an overview of the essay. In chapter two, previous studies 

that examined similar subjects as this essay are summarized. Next, in chapter three, the 
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underlying theories for hypothesis in this essay are described. Further, in chapter four, an 

account of the data is presented which includes a description and explanation of the variables 

used in this essay as well as the sources, shortcomings and descriptive statistics of the material. 

Furthermore, in chapter five, the essay’s models are presented which underlie the regressions 

and tests that are preformed to answer the essays questions. In chapter six, the results and 

analysis of the essay is presented. Following is a summary discussion and conclusion in chapter 

seven.  
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2. Previous studies 
 

The purpose of this essay is to examine whether there has been a dampening effect on the 

inflation due to the increased e-commerce. Furthermore, it will examine if there is a long term 

and/or short term effect. There are previous studies that have examine similar subject but only 

a few with resembling purpose.  

 

Yi and Choi (2005) was one of the first to examine a similar subject but with somewhat different 

variables relative to those this essay includes. They investigate the effect of the internet on 

inflation. Their hypothesis is that the internet improves productivity and thus will reduce 

inflation. They use a pooled OLS model with random effects on cross country panel data from 

1991 to 2000 to answer their question. Their independent variable, Internet, is defined by the 

log of the ratio of internet users to total population. Their results shows that when internet ratio 

increases by one percentage point, the inflation decreases by 0.043 percentage points. They 

thereby mean that internet can affect the traditional relationship between money and inflation. 

They suggest that the authorities should be more careful with switching to contractionary 

monetary policy, because internet development can dampening the inflation in the new 

economy.  

 

Nilsson and Mårtensson (2015) investigate whether the growing e-commerce is pushing down 

inflation. They use panel data for 30 European countries during the time period 2002-2014. The 

data for the variable e-commerce is here gathered from Eurostat and is measured as the 

percentage of the population that has been shopping through internet at some point the last three 

months. The estimation of the model is based on a reconstructed Phillips curve. Instead of 

unemployment they use output. They also choose to control for the variables money supply and 

exchange rate. With a regression analysis they receive a result that support their hypothesis of 

a negative impact of growing e-commerce on inflation. When they shorten the time period to 

the most recent years, which is the time when e-commerce has been growing more rapidly, the 

connection becomes even stronger. The effect of the connection is also stronger in countries 

with initially lower levels of e-commerce than in countries with relatively high level which 

indicate that there is a short term effect.  

 

Coffinet and Perillaud (2017) have made a systematic overview study about the effects of the 

internet on inflation. They investigate whether the development of e-commerce has an effect 
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on inflation in the short, medium, and long term and identify channels from which such effects 

could originate. They achieve mixed effects on inflations mainly via three channels, the use of 

electronic commerce, the consequences on productivity and labour and the direct effect on the 

price index. They also give evidence that online prices provide information on future price 

developments. In the short term it is likely that the increasing use of internet has a 

disinflationary effect. They also state that the long term effects is difficult to identify.  

 

Eriksson and Berntsson (2017) also examine the impact of e-commerce on inflation through 

time series and an error correcting model. By using this model it is possible to estimate both 

short and long term relationship. They use quarterly data for USA over the period 2000-2016. 

As a measure for inflation they use consumer price index. They examine the effects of the 

channels consumer-, producer-, and market level. The error correction model shows that e-

commerce has a negative effect on inflation which is in line with the expectations. They also 

receive a significantly negative result of the error correction term, which indicate that there is 

long term causality. There is a correction to equilibrium of 39% each period. 
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3. Theory 
 

The aim of this essay is to examine whether the increased e-commerce has a dampening effect 

on the inflation and if there is a short and/or long term effect. This part of the essay will describe 

different theories of which the effect can be explained by. It will start with a more in depth 

explanation of the main factors that can affects the inflation in order to further clarify the effect 

of e-commerce. E-commerce affects the inflation through different channels, consumers, 

producers and the market as a whole. Therefore, it is relevant to look closer at each channel and 

try to explain the main theories of the effects.  

 

3.1 Inflation 
 

Inflation can be explained broadly as an increase in the prices of goods and services over an 

extended period which in turns leads to a decline in the value of money and thereby its 

purchasing power. When measuring inflation Consumer Price Index (CPI) is the most common 

measure to use. The inflation is effected by several aspects, e.g., interest rate, money, liquidity 

(Gerdesmeier 2009). 

 

Prolonged periods of high inflation is often connected with high monetary growth. Variations 

in aggregated demand, technological changes or commodity price shocks may affect price 

changes in short term but in long term the effects can be offset by adjustment of money policy. 

Inflationary pressures occur when there are shocks or unexpected changes in economic 

development which causes the consumers or producers to act differently. When deflationary 

pressures emerge, either aggregate demand falls or aggregate supply increase. Generally this is 

counteracted with monetary policy lowering the interest rate to ensure price stability 

(Gerdesmeier 2009). When prices have been falling for a longer period it can have a different 

kind of effect. Consumers are aware that the prices are falling and they have perception of that 

they will keep falling therefore they are waiting to buy. This is common in the housing market. 

When this occurs in a larger scale it can affect the whole market economy and result in deflation. 

If the deflation is strong it can result in a decreasing wages and termination of employees. To 

counteract deflation the central bank can produce more money or lower the interest rate 

(Riksbanken 2017).  
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There is empirical evidence that most prices are fixed for some time. It is common that 

companies do not instantly adjust the prices they charge in response to changes in supply or 

demand. The reason for this may be because of long term contracts between firms and 

customers, which reduce uncertainties and costs associated with frequent negotiations. 

Companies may also keep their prices steady in order to not upset their regular customers with 

frequent price changes. Another reason is the way the markets are structured. To change prices 

and to calculate new prices is costly. Prices are thus sticky in the short run. However, in the 

long run, prices adjust to new supply and demand (Gerdesmeier 2009). 

 

3.2 E-Commerce 
 

Consumers are nowadays generally more informed when it comes to prices and quality of 

different products. There are several websites that compare prices which makes it possible for 

the consumers to get the best deal. This is not only applying to the products or services that are 

being purchased on the internet but also the ones that can be consumed in regular commerce. 

The increased amount of price- and quality-aware consumers and increased amount of options 

are both contributing to higher market competition which makes it harder for the producers to 

increase their prices. This contributes to a break in the price trend which has a direct effect on 

the consumer price index (Riksbanken 2015).   

 

The virtual value chain has numerous of advantages compared to the physical value chain 

(Kannan & Kopalle 2001). The company increases the amount of potential consumers by selling 

a product online. This makes it possible for the company to take advantage of the economics of 

scale, which refers to the marginal cost per unit, that arise from an increasing total output of a 

product. There is no need for a physical store and staff when selling online, which is another 

cost-reducing aspect. Another benefit is the lower transaction cost (Coppel 2000). The 

producers are not only competing with similar companies that are positioned geographically 

close to them but with similar companies all over the world. This contributes to a higher market 

competition and lower market power. It also gives the producers incentive to be more 

productive, to be able to push the cost and, thereby, also be able keep or increase their margins. 

When the company lower their costs in any way it will become possible for them to lower the 

price of the products (Riksbanken 2015). 
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In the early phase of diffusion of the e-commerce there are some early adopters who experience 

efficiency gains by using the internet. However, the efficiency gains from a lower marginal 

production cost is rather small because of the small amount of firms on the market. When more 

companies invest in e-commerce, more suppliers of intermediate goods also has incentive to do 

so. The marginal production cost will decrease which attracts other companies to invest in e-

commerce and the efficiency gains increase for all users. The profit is relatively high in the 

initial phase and as more companies enter the market there is a rising competition. As the market 

is growing the mark-up margin on production decreases and thereby also the profit. If a 

company has a higher market power they also has some power over pricing depending on the 

price elasticity. This means that they can choose a price that is higher than the marginal price 

of the good and thereby get a higher profit margin. However, if the good has a high price 

elasticity a small change in the price will contribute to a great effect on the demanded quantity 

which means that it is harder for the company to control the price. As the market is growing it 

goes towards perfect competition, less market power and less price control for all the 

companies. To be able to still have some power the companies differentiate their goods and 

thereby gain some market power (Meijers 2005).  

 

In short, the increased e-commerce contributes to increased competition which is followed by 

downward pressure on prices. The effect will be a slower pace of the price rise or no increase 

at all which in turn entails a lower inflation.  
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4. Data 
 

In the following chapter the data that this essay is based on is presented. It includes a description 

and explanation of the chosen variables used in this essay as well as descriptive statistics and 

shortcomings of the material. The essay is based on panel data and time series created from 

secondary data gathered from different databases. The scope of the data has been limited to 28 

countries due to the lack of homogenous data on e-commerce. Even though e-commerce has 

existed for a relatively long time there is only annually data available for 28 countries and over 

the period 2006-2017. These countries are listed in appendix. The total amount of observations 

would be 336, however, there are 33 observation losses in this variable due to low reliability1, 

which means that the final amount of observations is 303. 

 

4.1 Variables 
 

The dependent variable, Inflation, is gathered from Eurostat (2018) and is the annual average 

rate of change in percentage of the Harmonised Indices of Consumer Prices (HICPs) which is 

designed for international comparisons of consumer price inflation. Data for the variable E-

commerce is gathered from Eurostat (2018) and is the share of enterprises’ turnover on e-

commerce in percentage. The enterprises have at least ten persons employed.   

 

The control variables are chosen based on the factors that usually affect the inflation and the 

fulfilled expected results from earlier studies. The variable Exchange rate is gathered from Bank 

of International Settlement (BIS) (2018) and is constructed by using monthly data of the 

effective nominal exchange rate and transformed to annual data by taking the average of the 

twelve months of each year for each country. The base year of the index is 2010. An 

appreciation or a depreciation of the exchange rate means that foreign goods will become 

cheaper compared to domestic produced goods. This means that imports will increase and 

exports will decrease. The lower demand for domestic goods contributes to a slower activity in 

the economy so that the inflationary pressures are dampened. The exchange rate also affects the 

inflation through changes in the domestic price on goods trades across borders. Companies and 

consumers importing goods need to pay a lower price in the domestic currency calculated for 

                                                             
1 Eurostat (2018) finds that there is low reliability in these observations and has therefore not reported them in 

the data set. 
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their imports. Therefore, a stronger currency usually lowers inflation, as imported and import-

competing goods become cheaper. This reinforces the anti-inflationary effect of reducing 

demand (Riksbanken 2018).  

 

Exchange rate affects the price developments through the impact on import prices. The import 

prices do affect domestic producer and consumer price development even in relatively closed 

economies. The price competitiveness of domestically produced goods on international markets 

may also be affected by changes in exchange rate and thereby influencing demand conditions 

and, eventually, the outlook for prices (Gerdesmeier 2009). 

 

The variable Unemployment is gathered from World Bank (2018) and is measured in 

percentage of the total labour force. The relationship between the unemployment and inflation 

has been a talked about topic for a while. This relationship takes off in the hypothesis where 

there is a stable negative relation between the level of unemployment and the rate of change of 

wage. A high level of unemployment entails falling wages and low levels of unemployment 

entails increasing wages. The wage change is in turn linked to price changes by allowing for 

the secular increase in productivity and treating the excess of price over wage cost as given by 

a roughly constant mark-up factor. This hypothesis has unfortunately been failed to conform by 

additional empirical evidence (Friedman 1977). This has been followed by another hypothesis 

that distinguish between the short term and long term effects of unexpected changes in 

aggregated nominal demand. If an unexpected acceleration of aggregate nominal demand occur 

the producer will react by seeking to produce more to sell at a higher than expected market price 

for future output. This will also mean that the producer is willing to pay higher nominal wages 

than before in order to attract additional workers. According to the producer the real wage is 

the wage in terms of the price of the product. A higher nominal wage can therefore mean a 

lower real wage. The situation is perceived differently by the workers. To them the purchasing 

power of the wages is the most important, not necessarily the particular good that is produced 

by them but goods in general. Since it is easier for both the producers and the workers to get 

information about the price of the good that is produced than the prices of goods in general, it 

is likely that they adjust their perception of prices more slowly in general. A rise in nominal 

wage may be perceived as a rise in real wage by the workers, and hence cause an increase in 

supply while the employers perceive it as a fall in real wages and hence calls forth an increase 

offer of jobs. Expressed in terms of the average of perceived future prices, real wages are lower 

and in terms of the perceived future average price, real wages are higher. This, however, is 
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temporary. If the higher rate of growth of aggregate nominal demand and prices continues the 

perceptions will adjust to reality. This means that the initial effect will disappear and then might 

even reverse. Eventually, the employment will be back at the same level as before the 

unexpected change in aggregate nominal demand. This hypothesis has not been fully explored 

but despite this yet another hypothesis have been shaped which suggests that there is a positive 

relation between inflation and unemployment. There has been evidence that the inflation and 

unemployment has been rising mutually in some countries the recent years. This relationship 

may reflect the impact of events such as the oil crisis or independent forces that have imparted 

a common upward trend to inflation and unemployment. Another view on it could be that the 

countries are in a transitional period and the public has not adapt its attitudes or institutions to 

a new monetary environment (Friedman 1977). 

 

It would be optimal to include some more control variables such as money supply and output 

gap. Unfortunately there is no data available for these variables that matches the data that is 

obtained for the e-commerce, therefore these variables are not included.  

 

4.2 Descriptive Statistics 
 

Table 1: Descriptive statistic of the panel data   
Variables Observations Mean Standard deviation Min Max 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 336 2.06 2.13 -1.7 15.3 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 304 12.97 7.03 0 37 

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 336 100.24 4.87 80.62 129.50 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 336 8.93 4.48 2.50 27.50 

Sources: Eurostat (2018), BIS (2018) & World Bank (2018). 

 

Table 1 shows a summary of the variables for all countries included in the panel data. These 

are the variables that will help answering the first question of this essay. There are some 

observations that should be contemplated a bit closer. The min and max value for Inflation. The 

min value is -1.7 which is low, however, the period for this essay includes the years of the 

financial crisis and during this time some countries had deflation. The max value is 15.3, which 

is high. The value is for Latvia in 2008. It can be explained by the strong economic growth that 

the Baltic countries had the period 2000-2007, which ended up in a bust (Reiner 2010). 

 

The second question of the essay will be answered with the help of time series data. This means 

that only one country will be examined in this part. It is relevant to choose a country that has a 
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relatively large spread in the increase of e-commerce since a greater variation in the explanatory 

variable will with higher probability receive a result with higher precision (Stock & Watson 

2012). It would also be inappropriate to choose a country which was heavily affected by the 

crisis because the observations may cause a misleading results. It is of course important to 

choose a country that has no statistical loss in the dataset. Sweden is a suitable country for the 

model since it is in line with the above statements. 

 

Table 2: Descriptive statistic of the time series data for Sweden  
Variables Observations Mean Standard deviation Min Max 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 12 1.41 0.84 0.2 3.30 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 12 17.33 2.77 13 21 

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 12 102.69 4.50 93.37 110.54 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 12 7.50 0.79 6.2 8.60 

Sources: Eurostat (2018), BIS (2018) & World Bank (2018). 

 

Table 2 shows descriptive statistics of the variables for Sweden included in the time series data. 

The table shows that the observations seems relatively normal and there is no observations that 

stands out. E-commerce has a spread from 13 to 21 which is relatively large compared to some 

of the other countries. There is no extreme values in Inflation.  

 

The main weaknesses of the panel data is the statistical loss of observation in E-commerce. One 

potential solution to this problem could be to remove the countries with the losses, however, 

this would lead to much fewer observations which is a worse problem than the previous. The 

optimum would be to include more control variables, unfortunately there is no data available 

for this. The panel data, in addition to E-commerce, has high reliability with no losses. The time 

series data has one major shortcoming which is the short period of time. There is no solution to 

this problem because there only exists limited amount of data for the variable E-commerce. 

Despite the short time period the time series data has high reliability with no statistical losses. 
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5. Models 
 

In order to answer the first questions of this essay a regression model based on panel data is 

applied. This choice is based on the former studies from Yi and Choi (2005) and Nilsson and 

Mårtensson (2015) who receive expected result in their studies using an OLS regression model. 

It is therefore relevant to use a similar model in this essay. The regression model will make it 

possible to see how the e-commerce has affected the inflation. This model will be similar to 

what Nilsson and Mårtensson (2015) did in their study, however, the e-commerce variable was 

measured as the percentage of the population that has been shopping via internet at some point 

the last three months. This essay use an e-commerce variable that is measured as the share of 

enterprises’ turnover which is more suitable measure to use. Furthermore, this essay will 

include a squared e-commerce to analyze whether there is a decreasing effect.  

 

The next model applied is the Vector error correcting model (VECM). This model distinguish 

short term effects and long term effects which will make it possible to answer the second 

question of this essay, if there is a long term and short term effect by the increased e-commerce 

on the inflation. Eriksson and Berntsson (2017) uses an Error correcting model which is similar 

to the VECM and the result they receive supports their hypothesis that there is a long term 

relationship. It is therefore relevant to use the VECM in this essay. 

 

5.1 OLS Regression Model 
 

Model 1 is based on the panel data and includes 28 countries. It examines if there is a significant 

effect of e-commerce on inflation, but also if the effect is decreasing with time.  

 

A fixed effects model is more suitable when the entities in the sample effectively constitute the 

entire population and the random effects model is more appropriate when the entities in the 

sample can be thought of as having been randomly selected from the population. A Hausman 

test will be performed to see whether the model will be executed with fixed or random effects 

(Brooks 2008). A fixed effects regression model has as many intercepts as there are entities, in 

this essay the entities are represented by countries. The intercepts can be represented by a set 

of binary variables which absorb the influences of all omitted variables that differ from one 

entity to the next one but are constant over time. It may also be important to use time fixed 
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effects. The time fixed effects control for variables that are constant across entities but evolve 

over time. If there are some omitted variables that are constant over time but vary across states 

and some that are constant across states but vary over time it is appropriate to include both 

entity and time effects (Stock &Watson 2012). An alternative to the fixed effects model is the 

random effects model. The random effects model is similar to the fixed effects model in the 

way of proposing different intercept terms for each entity which are constant over time. The 

main difference of the random effects model is that the intercepts for each cross-sectional unit 

are assumed to arise from a common intercept and a random variable that varies cross-

sectionally but is constant over time (Brooks 2008).  

 

Furthermore, a test for time fixed effects will be performed. The model will be estimated with 

robust standard errors to decrease the effect of heteroscedasticity. The original model looks as 

follows. 

 

𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖𝑡 = 𝛽0 + 𝛽1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑖𝑡 + 𝛽2𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒2
𝑖𝑡 + 𝛽3𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑖𝑡

+ 𝛽4𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖𝑡 + 𝑢𝑖𝑡 

(1) 

 

Where 𝑢𝑖𝑡 is an error term.  

 

If the Hausman test suggest that the model should be a fixed effects model the parameter 𝛼𝑖, 

which represent the different intercept for each entity, will be included. Furthermore, if the time 

fixed effects test propose that time fixed effects should be included, time dummies for each year 

will be added as well. If the Hausman test suggest that the model should be run with random 

effects the same alfa parameter will be included but also the parameter 𝜔𝑖𝑡 which is the sum of 

the error term and the random deviation of each entity’s intercept term from the overall intercept 

term 𝛼𝑖𝑡.  

 

Table 3: Excepted results for Model 1 

 

 

 

 

The expected result of this model is that the e-commerce will have a negative effect on inflation, 

i.e., if the e-commerce increase the inflation will decrease. If E-commerce receives a negative 

Variables Expected notation 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 - 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆𝟐 + 

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 - 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 - 
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estimate the squared E-commerce is expected to have a positive effect on inflation, if the effect 

is supposed to be declining. All the control variables are expected to be negative, which means 

that if there is an increase in any of them it will affect the inflation negatively.  

 

5.2 Vector Error Correcting Model 
 

In order to answer the second question of this essay a Vector error correcting model is used. 

The VECM model has the benefit of taking both short and long term effects into account which 

is what this essay wants to examine. This model is executed on the time series data for Sweden. 

Since it is important that the model is based on cointegrated variables they will be tested in a 

two-step Engle-Granger augmented Dickey-Fuller (EG-ADF) test prior to the VECM.  

 

Cointegration 

When two or more time series variables are integrated of the same order and the combination 

of them are stationary they are said to be cointegrated. When variables occur to be cointegrated 

a regression analysis can reveal long term relationship between these (Stock & Watson 2012). 

One way to find out if there is cointegration is a two-step test, EG-ADF test, which will be 

applied in this essay.   

 

Engle-Granger Augmented Dickey-Fuller Test 

The EG-test is performed on a model with non-stationary variable and it tests if the error term, 

𝑧𝑡, is stationary. The variables are cointegrated if all variables are non-stationary and integrated 

of order one I(1) and 𝑧𝑡 is stationary and integrated of order zero I(0) (Brooks 2008). In this 

case the cointegrated coefficient 𝜃 is unknown which means that it has to be estimated. That is 

done by an OLS estimation of the following model, Model 2. 

 

𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 = 𝛼 + 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡 + 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡 + 𝑧𝑡 

(2) 

 

If the variables are cointegrated 𝑧𝑡 should be I(0), if the variables are not cointegrated 𝑧𝑡 will 

still be non-stationary. A Dickey-Fuller t-test will (with an intercept but no time trend) be 

executed to test the residual, �̂�𝑡 (Stock & Watson 2012). The hypothesis for this test will be the 

following. 
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𝐻0: �̂�𝑡~𝐼(1) 

𝐻𝐴: �̂�𝑡~𝐼(0) 

(3) 

 

If the null hypothesis is true a stationary linear combination of the non-stationary variables has 

not been found. This means that there is no cointegration. If the alternative hypothesis is true 

there is stationary in the residuals and a stationary linear combination of the non-stationary 

variables has been found. This means that the variables are cointegrated and a long term 

relationship exists. Furthermore, a VECM can be estimated (Brooks 2008). In this test the null 

hypothesis must be rejected in order to conclude that the variables are cointegrated.  

 

Vector Error Correcting Model 

If the variables are cointegrated the first differences of each variable can be modelled followed 

by an additional regressor, 𝑌𝑡−1 − 𝜃𝑋𝑡−1, i.e., the deviation from the long term relationship, 

which is known as the error correction term. The VECM is interpreted as follows. The 

dependent variable is changing between 𝑡 − 1 and 𝑡 due to the changes in the values of the 

explanatory variables, 𝑡 − 1 and 𝑡, but also in part to correct for any disequilibrium that existed 

during the previous period (Stock & Watson 2012). Since there is no interest to examine the 

effects on any of the variables in addition to the inflation only the first part of the model will be 

included in the following part. The entire model can be found in the appendix, Model A3. Model 

3 will be the following.  

 

∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡     

= 𝛽10 + ∑ 𝛽1𝑖∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛾1𝑖 ∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜔1𝑖∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜏1𝑖∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−𝑖

𝑝

𝑖=1

+ 𝛼1(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1

+ 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) + 𝑢1𝑡 

(4) 

Where: 

∆ = The first difference.  
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(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1 + 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) = 

Error correction term.  

𝜃𝑘  = Cointegrated coefficients, Long term relationship 

𝛽𝑗0 = Constant 

𝛽𝑗𝑖 , 𝛾𝑗𝑖¸𝜔𝑗𝑖, 𝜑𝑗𝑖, 𝜏𝑗𝑖 = Coefficients, Short term relationship 

𝛼𝑗 = Speed of adjustment 

𝑢𝑗𝑡 = Error term 

(Stock & Watson 2012) 

 

Model 3 examines if e-commerce has a long term effect on inflation. The parameters of interest 

are 𝛼𝑗, 𝛾𝑗𝑖  and 𝜃𝑘 . The parameter 𝛼𝑗 examines whether there is a long term correction towards 

long term equilibrium. If there is an error correction this parameter will receive a significant 

negative value. The parameter 𝛾𝑗𝑖  is expected to receive similar results as the parameter of e-

commerce in Model 1, i.e., a negative effect on inflation. The other control variables are also 

expected to receive similar results as in Model 1, i.e., exchange rate and unemployment will 

have a negative effect on inflation.  
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6. Result & Analysis 
 

The following chapter presents and analyzes the results from the OLS regression, tests and 

Vector error correction model. 

6.1 Result OLS Regression Model 
 

To verify if the variables are reliable a correlation analyses are generated for Model 1.  

Table 4: Correlation Matrix for Model 1 
Variables 𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆𝟐 𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 1     

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 -0.29 1    

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆𝟐 -0.24 0.94 1   

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 0.11 -0.13 -0.15 1  

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 -0.21 -0.22 -0.20 -0.02 1 

Numbers of observations: 304 

 

Table 4 confirms that there are no issues with multicollinearity in Model 1. A Hausman test is 

performed to see whether the model will be executed with fixed or random effects. The test 

suggests that the model should be executed with fixed effects2. It is also possible that time-fixed 

effects are needed in the model, therefore a test is performed to determine this. This test suggests 

that the model should include time dummies for all years3. Table 5 shows the results obtained 

for the regression of Model 1 with fixed effects and dummies for all years. It examines if the e-

commerce has an effect on the inflation and whether this effect is diminished or not. 

 

Table 5: OLS Regression of Model 1 
Variables Parameter Estimates 

𝑰𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 8.84** 

(4.02) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 -0.23** 

(0.11) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆𝟐 0.006** 

(0.003) 

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 -0.04 

(0.04) 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 -0.07** 

(0.04) 

𝑹𝟐 0.51 

The table shows the coefficients for the variables and the standard error in the parentheses.  

* significant at the 10% level, ** significant at the 5% level, and *** significant at the 1% level. 

Time dummies are included in the regression. 

Numbers of observations: 304. 

                                                             
2 Hausman test result: P-value 0.0058. 
3 Test for time-fixed effects: P-value 0.0000 
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Table 5 shows the result from Model 1. The result indicates that e-commerce has a significant 

negative effect on the inflation. If the e-commerce would increase with one percentage point 

the inflation would decrease with 0.23 percentage points, ceteris paribus. This is in line with 

the essay’s expectation and the results from the earlier studies. The squared E-commerce has 

received a significant positive estimate, which means that there is a decreasing effect. This is 

also in line with the expectations of this essay. However, this value is relatively small. 

Unemployment has a significant negative effect on the inflation which is expected. If the 

unemployment increases with one percentage point the inflation will decrease with 0.07 

percentage points, ceteris paribus. Furthermore, the intercept has a significant positive result 

and the exchange rate does not receive significant result.  

 

6.2 Result Vector Error Correcting Model 
 

The second part of the question of this essay, whether there is a long and/or short term effect, 

will be answered with help of the Vector Error Correcting Model. A correlation matrix is 

generated for Model 2 to verify that the variables are reliable. 

 

Table 6: Correlation Matrix for Model 2 
Variables 𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 1    

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 -0.34 1   

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 -0.50 -0.27 1  

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 -0.45 -0.46 -0.01 1 

Observations: 12 

 

Table 6 confirms that there are no issues with multicollinearity in Model 2. Before the VECM 

is performed four separate Dickey-Fuller test is made to see if the variables of Model 2 are 

stationary or not, and in which order they are integrated.  

 

Table 7: Dickey-Fuller Test 
Variables T-value Integration Order 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 -3.14 I(1) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 -4.53 I(1) 

𝑬𝒙𝒄𝒉𝒂𝒏𝒈𝒆𝑹𝒂𝒕𝒆 -3.60 I(2) 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 -3.57 I(1) 

The table shows the T-value and integration order of the variables. 

Critical value is -3.00 at the 5% level. 

 

The results in Table 7 indicate that Inflation, E-commerce and Unemployment are stationary 

when taking first difference, which means that cointegration may exist between them. However, 
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unemployment had to use one lag to become I(1). The exchange rate is stationary in I(2), i.e., 

it is stationary in the second difference, and thus cannot be included in the following test. 

 

In addition to the Dickey-Fuller test an Engle and Granger-test is preformed to examine whether 

the residuals are non-stationary, i.e., if the variables are cointegrated. This model is based on 

the variables, Inflation, E-commerce and Unemployment since Exchange rate was not 

integrated at the same order as these.  

 

Table 8: Engle and Grange Test 
Variables T-value Integration Order 

𝑹𝒆𝒔𝒊𝒅𝒖𝒂𝒍𝒔 -6.77 I(0) 

The table shows T-value and the integration order of the residuals of the variables.  

Critical value is -4.59 at the 5% level. 

 

Table 9: Cointegrated connection 
Variables Parameter Estimates 

𝑰𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 5.25 
(2.40) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 -0.05 

(0.10) 

𝑼𝒏𝒆𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 -4.00 

(0.35) 

The table shows the cointegrated connection of the variables.  

* significant at the 10% level, ** significant at the 5% level,  

and *** significant at the 1% level. 

 

The test in Table 8 indicates that the residuals are stationary and that a stationary linear 

combination of the non-stationary variables have been found. This means that the variables are 

cointegrated. However, the test had to be executed with two lags in order to become I(0). Table 

9 shows the cointegrated connection. Since the variables Inflation, E-commerce and 

Unemployment were I(1) and had residuals that were I(0) they can be integrated in the VECM.  
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Table 10: Vector Error Correction Model, Model 3 
Variables Parameter Estimates 

𝑰𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 0.80** 

(0.39) 

𝑬𝒓𝒓𝒐𝒓 𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝑻𝒆𝒓𝒎 -0.57*** 

(0.19) 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏  

𝑳𝑫 1.07* 

(0.55) 

𝑳𝑫𝟐 0.66 

(0.41) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆  

𝑳𝑫 -0.23* 

(0.13) 

𝑳𝑫𝟐 -0.17* 

(0.09) 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕  

𝑳𝑫 0.59 

(0.46) 

𝑳𝑫𝟐 0.58* 

(0.35) 

The table shows the coefficients for the variables and the standard error in the parentheses.  

* significant at the 10% level, ** significant at the 5% level, and *** significant at the 1% level. 

 

The VECM is shown in Table 10. The error correction term is significantly negative which 

means that there is an adjustment against long term equilibrium. The value shows the speed of 

adjustment towards the long run equilibrium, it measures the speed at which the inflation returns 

to equilibrium after a change in the independent variables. The error correction term indicates 

a correction to equilibrium of 57% each year.  

 

The short term estimates that are significant are the intercept, the first lag of Inflation, the first 

and the second lag of E-commerce and the second lag of Unemployment. As expected, E-

commerce has a significantly negative short term effect on Inflation, i.e., if the change in e-

commerce increases with one percentage point the change in inflation will decrease with 0.23 

percent points one year ahead, respectively with 0.17 percent points two years ahead, ceteris 

paribus. The Inflation and Unemployment have a significantly positive short term effect on 

Inflation. The positive sign of Unemployment is not expected. It means that if the change in 

unemployment increases with one percentage point the change in inflation will increase 0.58 

percentage points two years ahead, ceteris paribus. The entire result for Model 3 is found in 

appendix, Table A10. 
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7. Discussion & Conclusion  
 

The purpose of this essay was to answer the questions: Has the increased e-commerce had a 

negative impact on the inflation, and is the effect decreasing? and: Is there a long term and/or 

short term effect by the increased e-commerce on the inflation? 

 

According to the first regression based on Model 1 the increase in e-commerce has had a 

negative effect on inflation which is in line with previous study results. This is a reasonable 

result given that increased e-commerce contributes to increased competition which puts 

downward pressure on prices and finally results in a slower pace of the price rise and thereby a 

lower inflation. There is also support for the effect being decreasing which is expected as well. 

This is in line with Gerdesmeier’s (2009) statement that it is likely that the impact of the 

increased e-commerce will decline once a new equilibrium is established. Both of the estimated 

values of the variable E-commerce and the squared E-commerce are relatively small, this 

perhaps could be because of the slow adjustment of the prices.  

 

The result of Vector error correction model shows that there is support for an error correction, 

an adjustment of 57 percent towards a long run equilibrium each year. This is also in line with 

the previous statement of Gerdesmeier (2009) which also denote that the e-commerce is in a 

development phase which can take a prolonged period of time. Riksbanken (2015) writes that 

structural changes can vary over time and also be problematic to predict which should be taken 

into account when looking at the result. The short term estimates of E-commerce confirms the 

same notation as the regression of Model 1. It receives a negative estimate which shows that 

the change e-commerce has a negative short term effect on the change in inflation. Both the 

long term and short term results is in line with the results of Eriksson and Berntssons (2017) 

study.  

 

The parameter estimates of the VECM should be interpreted with some caution as they are not 

completely reliable. The model is performed on a relatively small scale set of observations due 

to the lack of data for the variable E-commerce. 

 

Summarizing the essay, it received expected results for the main hypothesis. Furthermore, 

improvements can be made in the future. A greater number of observations should be included 

in the time series data set which would lead to more reliable estimates and thus more 
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representative results. Another problem that should be addressed is the period of time that the 

essay is based on. During this period the financial crisis took place which is reflected in the 

observations in some of the variables included. This may have affected the result slightly 

However, the descriptive statistics does not show any extreme outliers which is positive. Both 

of these improvements are somewhat difficult to accomplish in the nearest future due to the fact 

that more observations of e-commerce only will come with time. The essay could also be 

improved by adding some more control variables to Model 1, such as money supply.   
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Appendix  
 

Countries included in the essay: 

Austria 

Belgium 

Bulgaria 

Croatia 

Cyprus 

Czech Republic 

Denmark 

Estonia 

Finland 

France 

Germany 

Greece 

Hungary 

Ireland 

Italy 

Latvia 

Lithuania 

Malta 

Netherlands 

Norway 

Poland 

Portugal 

Romania 

Slovakia 

Slovenia 

Spain 

Sweden 

United Kingdom 

 

 

Model A3 

Vector Error Correcting Model 

∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡     

= 𝛽10 + ∑ 𝛽1𝑖∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛾1𝑖 ∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜔1𝑖∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜏1𝑖∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−𝑖

𝑝

𝑖=1

+ 𝛼1(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1

+ 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) + 𝑢1𝑡 

∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡

= 𝛽20 + ∑ 𝛽2𝑖∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛾2𝑖 ∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜔2𝑖 ∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜏2𝑖∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−𝑖

𝑝

𝑖=1

+ 𝛼2(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1

+ 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) + 𝑢2𝑡 
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∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡

= 𝛽30 + ∑ 𝛽3𝑖∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛾3𝑖 ∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜔3𝑖 ∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜏3𝑖∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−𝑖

𝑝

𝑖=1

+ 𝛼3(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1

+ 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) + 𝑢3𝑡 

∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡

= 𝛽50 + ∑ 𝛽4𝑖∆𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝛾4𝑖 ∆𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜔4𝑖 ∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−𝑖

𝑝

𝑖=1

+ ∑ 𝜏4𝑖∆𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−𝑖

𝑝

𝑖=1

+ 𝛼4(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1

+ 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) + 𝑢5𝑡 

(5) 

 

Where: 

∆ = The first difference.  

(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡−1 − 𝜃1𝐸𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑒𝑡−1 + 𝜃2𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1 + 𝜃3𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑡−1) = 

Error correction term.  

𝜃𝑘  = Cointegrated coefficient, Long term relationship 

𝛽𝑗0 = Constant 

𝛽𝑗𝑖 , 𝛾𝑗𝑖¸𝜔𝑗𝑖, 𝜑𝑗𝑖, 𝜏𝑗𝑖 = Short term relationship 

𝛼𝑗 = Speed of adjustment 

𝑢𝑗𝑡 = Error term 
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Table A10 
 

Table A10: Vector Error Correction Model, Model 3 
 ∆𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 ∆𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆 ∆𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 

Variables Parameter Estimates Parameter Estimates Parameter Estimates 

𝑰𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 0.80** 

(0.39) 

0.91 

(2.92) 

-0.37 

(0.49) 

𝑬𝒓𝒓𝒐𝒓 𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝑻𝒆𝒓𝒎 -0.57*** 

(0.19) 

0.65 

(1.45) 

0.37 

(0.24) 

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏    

𝑳𝑫 1.07* 

(0.55) 

1.68 

(4.14) 

-0.20 

(0.70) 

𝑳𝑫𝟐 0.66 
(0.41) 

2.72 
(3.09) 

0.12 
(0.52) 

𝑬𝑪𝒐𝒎𝒎𝒆𝒓𝒄𝒆    

𝑳𝑫 -0.23* 

(0.13) 

-0.44 

(0.95) 

0.10 

(0.16) 

𝑳𝑫𝟐 -0.167* 

(0.09) 

-0.43 

(0.68) 

0.07 

(0.12) 

𝑼𝒏𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕    

𝑳𝑫 0.59 

(0.46) 

-1.12 

(3.45) 

-0.33 

(0.58) 

𝑳𝑫𝟐 0.58* 
(0.35) 

2.75 
(2.59) 

-0.56 
(0.44) 

The table shows the coefficients for the variables and the standard error in the parentheses.  

* significant at the 10% level, ** significant at the 5% level, and *** significant at the 1% level. 

 

 


