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     Abstract 

Using both an OLS as well as VAR model approach, this study investigates the role of 

interest, exchange and bank lending rates in aggregate firm investment in Sweden, based on 

quarterly data from 2008 to 2018. While an initially strong and positive relationship between 

policy-controlled interest rates and bank lending rates reports evidence for efficient monetary 

policy transmission, aggregate firm investment rates seem to respond to changes in interest 

and previous periods’ investment rates only, suggesting exchange rates to be insignificant for 

aggregate firm investment spending decisions.  
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1. Introduction 

Understanding investment behavior plays a central part in describing economic activity as 

well as monetary policy implications and has thus recurrently formed a topic of interest for 

policymakers and researchers alike. As Baddeley (2003) remarked, investment activity not 

only promotes current and future economic welfare, but is also influential regarding 

employment, aggregate demand as well as national income and GDP. The existing body of 

literature has focused on investment theory as well as the empirical analysis of investment 

determinants and the specific channels influencing investment decisions, providing interesting 

and likewise important insights into the mechanisms of monetary policy transmission from 

both micro- and macroeconomic perspectives.  

Already in 1993, Chirinko identified investment volatility as a central contributor to aggregate 

fluctuation, later supported by Kothari et al. (2014) who found aggregate corporate investment 

in the US to vary greatly through time and its proportion of GDP to range from 6.1 to 9.4 

percent. In the euro area, Van Els et al. (2001) also highlighted the link of policy interest rates 

on investment as they reported a significant decrease in GDP over a period of three years 

following a rise in interest rates.  

As mentioned previously, other researchers have extensively focused on monetary policy 

transmission seeking to shed light on its effectiveness in influencing the economy. Romer and 

Romer (1989) as well as Bernanke and Blinder (1992) linked monetary policy to movements in 

output lasting for two or more years, while Vithessonthi et al. (2017) emphasized the interplay 

of interest rate, bank lending rate and the supply of bank loans as determinants of corporate 

investment.  

Following this strand of work, many studies have chosen the specific channels thought to 

transmit monetary policy impulses as their focal point, thereby placing emphasis on exploring 

the existence of the so-called money channel (referring to money, bonds and interest rate) and 

the credit channel (referring to bank lending behavior and the importance of firms’ balance 

sheets) (Bernanke, 1993 and Hernando, 1998). Angeloni et al. (2003) provided evidence of 

the policy-controlled interest rate to be the dominant medium for monetary policy to affect 

investment for their set of twelve EU-countries, supporting previous findings of Mojon et al. 

(2002), while studies of Malaysian firms by Karim (2012) as well as Karim and Azman-Saini 

(2013) suggested interest rate and credit channels to be highly relevant in firm-level 

investment using a micro-economic approach.  
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In contrast to previously mentioned predictions, Kothari et al. (2014) reported aggregate 

corporate investment to be largely unrelated to recent interest rate changes, and Tucker (1966) 

stressed the complexity of the relationship between interest rate changes and investment 

spending. In his paper, he advised to be cautious about hasty conclusions associating lagged 

responses of investment to interest changes with ineffectiveness of monetary policy. Adding to 

the difficulty of predicting interest rate effects, as discussed by Abdullah and Tank (1989), is 

the aspect of time periods: Are short- or rather long-term interest rates of relevance? 

 

This research revolves around specifying what determines corporate investment using a time-

series analysis, following the collaborative work of Locarno et al. (2003). Focusing on monetary 

policy transmission in the euro area, they observed large output effects occurring after one to 

two years in response to a monetary policy shock. Here, the results imply investment to be the 

main source for changes in GDP.  

 

In contrast to such cross-country analyses, the main interest of this paper lies however on the 

example of Sweden. As a nation with one of the highest private indebtedness as well as 

aspirations of becoming the first cash-less society, the Swedish case is particularly interesting 

to investigate exclusively. Thereby, the emphasis is placed on examining the role and 

relationship of the policy interest rate, bank lending rate and exchange rate with the purpose of 

scrutinizing their relative importance in aggregate business investment and gaining an 

understanding of how they might interplay. The purpose of this study is therefore to scrutinize 

policy makers’ abilities to influence economic activity in the form of aggregate firm investment 

via their leverage over interest rates, as well as include the role of exchange rates in monetary 

policy transmission.  

 

Firstly, this paper, covering the time period of year 2008 to 2018, suggests an efficient signaling 

effect of monetary policy transmission in Sweden, as a positive impact of interest rate 

movements on changes in bank lending rates was found, although decreasing in magnitude.  

Secondly, one specific time period showed a positive relationship between changes in interest, 

as well as a depreciation of the Swedish Kronor, and fluctuations in aggregate firm-level 

investment. 
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Proceeding this introduction, section 2 provides a brief overview of this study’s theoretical 

background, followed by a short presentation of monetary policy transmission channels in 

section 3. While section 4 is dedicated to discussing the dataset as well as motivate the choice 

of variables, section 5 introduces the econometric model that forms the base for the subsequent 

empirical results in section 6. Finally, section 7 addresses implications of this paper, including 

reflections and concluding remarks.   

2. Theoretical Background: A Brief Overview 

2.1 Investment Theory Origins 

The evolution of investment theory has largely been shaped by the pioneering work of Irving 

Fisher and John Maynard Keynes. Both suggested that investment occurs until its net present 

value is zero, that is until the present value of expected future revenues equals the opportunity 

cost of capital (Eklund, 2013). This involves investors expressing future income in terms of 

current income, as revenue earned today is not the same as revenue earned in the future due to 

the option of earning interest on money deposited at the bank (present value), as well as taking 

into account the cost of committing funds in terms of an alternative benefit that is missed by 

investing in a particular project (opportunity cost) (Baddeley, 2003).  

While Fisher’s internal rate of return on investment and Keynes’ marginal efficiency of capital 

are regarded as equivalent in evaluating whether an investment opportunity is worthwhile (at 

the point where the internal rate is at least equal to the prevailing interest rate), the main 

difference lies in their views of risk and uncertainty (Eklund, 2013). In “The Theory of Interest” 

(1930), Fisher described investment as an adjustment process towards an optimal capital stock 

and equilibrium. Keynes’ approach in “The General Theory of Employment, Interest and 

Money” (1936), however, underlined the importance of uncertainty and expectations involved 

in making investment decisions- concepts which are difficult to quantify.  

With Keynes and Fisher providing the foundation for investment theory, the path was paved 

for later analyses such as Jorgenson’s neoclassical theory of investment (1963) following ideas 

outlined by Fisher, while Keynes influenced the so-called accelerator theory as well as inspired 

Tobin and Brainard to include expectations in their theory of Tobin’s Q (Eklund, 2013).  

2.2 The Neo-Classical Theory of Investment 

The neo-classical model of investment, as formalized by Jorgenson (1963; 1967), describes 

fixed business investment by the means of optimal capital accumulation, taking into account 



4 
 

the relative factor prices of production. In the setting of perfect competition (among other 

restrictive assumptions), firms adjust their capital stock to the point where an investment’s 

marginal cost equals marginal benefit, whereby marginal benefit can be associated with 

increased future output, while marginal cost captures the so-called ‘user cost of capital’ 

including the prices of capital goods as well as depreciation and interest rates (Baddeley, 2003). 

Ultimately, as conveyed by the neo-classical theory, the interest rate plays an important role in 

influencing investment as higher interest rates increase the cost of capital and thereby affect 

firm’s production and investment decisions (Karim, 2012).  

2.3 The Accelerator Principle 

First put forward in Clark’s “Business Acceleration and the Law of Demand” (1917), the 

accelerator model describes investment activity as the adjustment towards a desired capital 

stock. While more simple versions were developed under the assumption of an instantaneous 

adjustment as well as they included output growth of previous periods, a more flexible approach 

considered investment lags due to delays in decision making, among other aspects (Baddeley, 

2003).  

Although, as discussed by Eklund (2013), the accelerator principle has recurrently been 

associated with the Keynesian approach, it is important to distinguish that Keynes’ notion of 

investment did not consider an adjustment process towards equilibrium as well as he questioned 

whether a formal model of behavior was applicable.  

2.4 Tobin’s Q  

In response to dynamic limitations in both neo-classical and accelerator models, criticism 

emerged highlighting the importance of uncertainty as wells as costs associated with investment 

due to the adjustment and installation process (Baddeley, 2003). Early research done by Tobin 

(1969) as well as Tobin and Brainard (1977) sought to introduce expectations of future profits 

as the main determinant of aggregate investment expenditure. In their “q” theory, the ratio of 

firms’ stock market valuations to the replacement costs of investment dictates investment 

activity. In the context of a firm’s optimization problem suggested a firm’s investment decision 

to be dependent on future marginal returns over current marginal costs of investment (Abel, 

1980).  
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3. Monetary Policy Transmission Channels and Investment 

 
The transmission mechanisms of monetary policy repeatedly formed an important topic for 

research in the context of investment behavior. Firm-level investment, specifically, is 

commonly considered to be influenced through two main channels: The interest rate or money 

channel and the credit channel (Karim, 2012). As this paper aims to include interest rate effects 

as well as the impact of bank lending rates and exchange rates on business investment, the 

following section provides an overview of both channels with the addition of the exchange rate 

channel in more depth.   

3.1 The Interest Rate or Money Channel 

The interest rate paradigm is conventionally considered to represent the primary channel at 

work in monetary policy transmission, as it relates changes in nominal interest rates to changes 

in real interest rates as well as the user cost of capital, which in turn affect consumption and 

investment (Kuttner and Mosser, 2002). Moreover, as noted by Mishkin (1996), contractionary 

monetary policy may at first lead to raised short-term interest rates, and later translate into an 

increase in long-term interest rates due to sticky prices coupled with rational expectations.  

While the traditional textbook view of the monetary policy mechanism may seem 

straightforward, in the sense of monetary policymakers using their leverage on short-term 

interest rates to affect the cost of capital and consequently investment, Bernanke (1995) pointed 

out some empirical problems with identifying an effect of the neo-classical concept of cost of 

capital.  

3.2 The Exchange Rate Channel 

Open-economy models on the macro-level naturally include exchange rate as an element in 

monetary policy transmission. This particular channel is characterized by the interplay of 

interest and exchange rate which takes place through the uncovered interest parity condition- 

an important indicator of foreign exchange market efficiency (Alper et al., 2009). Hereby, a 

higher domestic interest rate, relative to foreign interest rates, indicates a stronger domestic 

currency and will consequently reduce exports and aggregate demand, as well as influence 

investments (Kuttner and Mosser, 2002).  
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3.3 The Credit Channel   

In the paper “Inside the Black Box: The Credit Channel of Monetary Policy Transmission” 

(1995), Bernanke and Gertler view the credit channel as a complementary rather than alternative 

factor reinforcing the traditional interest rate effects of monetary policy. They argue that 

movements in the external finance premium (the discrepancy between the cost of external funds 

and the opportunity cost of internal funds) may add to the analysis of policy-induced interest 

rate effects on the economy, later referred to as the “financial accelerator” effect by Kuttner and 

Mosser (2002) who stress the impact of information and agency cost on investment decisions.  

With the ambition of establishing the relationship between the external finance premium and 

monetary policy actions, two main mechanisms have emerged, dividing the credit channel into 

the broad and narrow view (Kuttner and Mosser, 2002). As illustrated by Hernando (1998), the 

credit channel in the stricter sense refers to the bank lending channel, which focuses on the 

adjustment of supply and terms of bank loans following a change in interest rates. Thereby, the 

chain of transmissions of contractionary monetary policy works through reducing bank reserves 

and thus the availability of bank loans on which many firms and household rely on, which in 

turn dampens investment (Kuttner and Mosser, 2002).  

While the narrow view emphasizes the characteristics of the banking system, the broad 

perspective, also referred to as the balance sheet channel, focuses on the response of borrowers 

and their balance sheets to monetary policy measures. Here, a tightening monetary policy 

scheme weakens firms’ financial positions as higher interest rates imply increased interest 

expenses on loans as well as declining asset prices and thereby reducing collateral values and 

net cash flows. (Bernanke and Gertler, 1995) 

4. Data and Variables 

 
The dataset of 44 observations used in the analyses was collected from two main sources, 

namely Statistics Sweden (SCB) and the Swedish Central Bank and includes quarterly 

aggregate data over the period of year 2008 until 2018.  

As discussed in previous sections, this study seeks to investigate the channels influencing 

aggregate firm-level investment in Sweden and, although based on neo-classical theory, adds 

its own twist by redirecting the focus on the specific role of interest, exchange and bank lending 

rates, while controlling for output.  
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4.1 Variable Description and Motivation 

Investment rate. Representing the main interest of this paper, the variable of investment rate 

is based on quarterly aggregate corporate investment changes for non-financial firms in 

Sweden. More specifically, the dataset comprises firm-level information according to the so-

called NACE Rev. 2 classification, officially used as the European classification standard of 

productive economic activity (European Commission, 2008). It provides the framework for 

collecting and displaying statistical data according to economic activity in various fields of 

studies and statistical domains, and its use is mandatory in the European Union.  

Interest rate. According to the standard textbook view, monetary policy can affect economic 

activity and ultimately investment decisions through the interest rate. Here, the policy interest 

rate refers to the repo rate and an average for every quarter is computed. Controlled by the 

Central Bank, this rate reflects the rate of interest at which commercial banks can deposit or 

borrow at the Riksbank in order to comply with Central Bank reserve requirements (Bodie et 

al., 2009). In addition, as Fisher (1980) suggested, higher nominal interest rates, and 

accordingly higher repo rates, also induce higher real interest rates due to price rigidity, thus 

having an impact both in the short- and long-run. Therefore, a higher policy interest rate is 

expected to relate to a lower level of aggregate investment as it increases firms’ cost of capital.  

Exchange rate. As Sweden is a rather export-oriented economy, the exchange rate plays an 

important role in corporate investment decisions. In this study’s model, the exchange rate is 

presented according to the so-called TCW index, depicted in Table A1 of the appendix. This 

Total Competitiveness Weights index refers to an effective exchange rate index with fixed 

weights, compiled daily by the Swedish Central Bank, and is based on International Monetary 

Fund data (Erlandsson and Markowski, 2006). Consequently, it measures the value of the 

Swedish Kronor against other currencies according to the degree of trade between Swedish 

firms and counterpart countries, and a depreciation of the Swedish currency would thus translate 

into a higher TCW value. Intuitively, a higher TCW value is therefore associated with 

heightened levels of investment, as exports increase and may create an upswing effect.  

Bank lending rate. In response to the rather limited research examining the reaction of bank 

behavior to monetary policy changes and the resulting effects on corporate investment, this 

study seeks to translate previous work done by Vithessonthi et al. (2017) into a more 

macroeconomic perspective. Here, in order to fill the gap, the model used in this analysis 

includes banks’ lending interest rates as an approximation for market interest rates, since 
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monetary policy aimed at slowing the economy is expected to raise policy interest rates and in 

turn to discourage corporate investment through higher bank lending rates and thus higher cost 

of obtaining external financing. Equivalent to the interest rate, an average of bank lending rates 

in Sweden is computed for every quarter. 

GDP. As already noted in the introduction, Baddeley (2003) and various research studies 

conducted Chirinko (1993), Kothari et al. (2014), as well as Van Els et al. (2001) among others 

highlighted the link between movements aggregate investment and fluctuation in GDP. 

Alongside this dynamic, the gross domestic product may reflect a country’s and firms’ financial 

situation and its change over time is therefore included and controlled for in this study’s model.  

Finally, all variables are expressed in terms of changes over the period of ten years, with an 

average value per quarter.  

4.2 Descriptive Statistics 

With the purpose of providing an overview of the variables included in the model, the following 

descriptive statistics in terms of total values are presented and discussed briefly. 

Table 1. Descriptive statistics                                          

Variable Mean  Std. Dev. Min  Max     

 

investmentt 117,887 29,386.1 76,374  190,969  

interest t 0.7490682 1.345432 -0.5  4.5341 

exchanget 128.3493 7.527594 115.8672 145.4988 

lendingt 2.520773 1.101804 1.492  5.595 

∆GDPt  0.3931818 1.101457 -3.7  2.4 

 

N. obs.  44  

Note: Investment in million SEK, exchange rate according to TCW index measures, 

remainder in percentages. 

Over the course of ten years, and more specifically from year 2008 to 2018, aggregate corporate 

investment in Sweden lied on an average of about 117 billion Swedish Kronor (SEK), with a 

minimum of about 76 billion in the first quarter of 2010, to a maximum of up to 191 billion in 

the fourth quarter of 2018; while the spread lied at about 29 million SEK. Here, monthly 
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investment data was converted into a quarterly format, and thereby an average value for every 

quarter was calculated.  

Proceeding to the influences on investment changes, the interest rate showed an average of 0.75 

percent for the respective time period, ranging from a minimum of -0.5 percent, prevalent in 

the years of 2016, 2017 up to 2018, to a maximum of 4.5 percent, recorded in the year of 2008. 

While the aftermaths of the financial crisis remained very present at first, reflected in higher 

interest rates, later following the introduction of the zero-repo rate in October 2014, the year of 

2015 saw the beginning of negative interest rates in Sweden. An increasing uncertainty in the 

global economic environment coupled with overdue inflationary pressures, the Central Bank 

deemed it necessary to take to this more drastic action, accounting for the rather wide spread of 

1.35 percent in interest rates over the period studied. 

The exchange rate, as expressed in terms of the TWC, displayed an average of 128.35, with a 

minimum of 115.87 in the first quarter of the year 2013, and a maximum value of 145.5 in the 

first quarter of 2009 reflecting the persistent effects of the financial crisis.  To be noted here is 

that the start of the index is dated to November 1992, where it had a value of 100, and a higher 

index value corresponds to a depreciation of the Swedish Kronor (Riksbank, n.d.).  

The rate at which bank lend to the agents in the economy showed an average of 2.5 percent, 

ranging from a minimum value of 1.5 percent, recorded in the first quarter of the year 2016, to 

a maximum of 5.6 percent seen in the third quarter of 2008. Again, the impacts of the financial 

crisis are evident with a period of rather high rates.  

The growth rate in GDP regarding the time frame of 2008 to 2018 reported an average value of 

0.39 percent, with a minimum of -3.7 percent in the fourth quarter of the year 2008 and a 

maximum value of 2.4 percent in the first quarter of 2010.  

4.2.1 Illustrative Data 

Complementing the description of variables given above, this section provides a brief outline 

of their movements over time, examining possible time patterns and trends. All figures illustrate 

the ten-year time period of 2008 to 2018, divided into quarters.  
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Figure 1. Investment over time (in million SEK)     

 

 

 

 

 

As shown in Figure 1, aggregate corporate investment in Sweden seems to follow a clear 

pattern, with lowest investments made in the first quarters. Succeeding the financial crisis, 

commitments to invest stabilized around 100 and 150 billion SEK, while year 2015 saw a rise 

in total investment spending with a positive trend of the following years.    

Figure 2. Interest rate over time 

 

Movements in the interest rate recorded over this specific time period, as illustrated in Figure 

2, show a drastic fall from over 4 percent following the financial crisis to just over zero percent 

in 2009, due to the Central Bank’s attempt to stimulate the turmoil-battered economy. After a 

rise to 2 percent in the consecutive years, Sweden saw decreasing interest rates to negative 

values in 2015.  

50
00

0
10

00
00

15
00

00
20

00
00

ag
gr

eg
at

e 
co

rp
or

at
e 

in
ve

st
m

en
t

2008q1 2010q1 2012q1 2014q1 2016q1 2018q1

quarter

0.
00

2.
00

4.
00

in
te

re
st

 r
at

e

2008q1 2010q1 2012q1 2014q1 2016q1 2018q1
quarter



11 
 

Figure 4. Exchange rate over time

 

Again, the impacts of the financial crisis are eminent as the Swedish Krona experienced a 

depreciation from 2018, followed by a period of appreciation until reaching its lowest TWC 

index value in 2013. The subsequent years are characterized by a positive trend in TWC values, 

relating to decreasing valuation of the Swedish currency trading near the lowest since the credit 

crunch in 2009. Here, the Swedish Central Bank attributes an important part of such weakening 

to financial market volatility as well as monetary policy uncertainty (Riksbank, 2018).  

Figure 5. Bank lending rate over time 

 

The bank lending rate illustrated in Figure 5 clearly follow the pattern of interest movements 

closely. After reaching a peak in 2009 with a value of over 5 percent, bank lending rates decline 

to below 2 percent in 2010, succeeded by a period of an increase to over 3 percent in 2012. 

However, the subsequent years are characterized by a decline in bank lending rates to about 1.5 

percent, around which they stabilized from 2017 to 2018.   
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Figure 6. GDP growth rate 

 

Finally, the GDP growth rate depicts a drastic fall to over -3 percent in 2009, once again 

demonstrating the impacts of the financial crisis on the Swedish economy, followed by an 

increase to over 2 percent in 2010. While some drops to negative values are recorded the 

succeeding years, the period from 2014 to 2018 saw positive GDP growth rates with 

fluctuations ranging from zero to just below 2 percent.  

4.3 Correlation  

Table 2. Correlation coefficients       

   1.  2.  3.  4.  5. 

1.∆investment  1.0000 

2.∆interest rate  0.2033  1.0000 

3.∆exchange rate 0.1643  -0.4467 1.0000 

4.∆lending rate 0.1210  0.9734  -0.5303 1.0000 

5.∆GDP  0.0077  0.5582  -0.5036 0.5728  1.0000 

Finally, Table 2 presents the correlation coefficients of the variables included in the model. 

Here, the coefficients of explanatory variables lie generally below 0.58, with the exception of 

the change in bank lending rates indicating a strong positive relationship with interest rate 

changes and a correlation coefficient of 0.97. This high value is not surprising, as interest and 

bank lending rates are expected to move closely together representing the relationship between 

policy and market interest rates and thus the issue of multicollinearity problems is not regarded 

as serious.  
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In addition, changes in exchange rate are negatively associated with interest rate changes, 

indicating an appreciation of the Swedish Kronor following an increase in interest rate 

movements, due to elevated foreign investment and demand for Swedish currency. In contrast, 

a depreciation of the Swedish Kronor suggests a decrease in both changes in bank lending rate 

and GDP growth.  

5. Model  

 
Following a neo-classical approach, the model presented in this paper intends to describe the 

relationship between aggregate investment and the level of output as well as a simplified version 

of ‘user cost of capital’. Thereby, emphasis is placed on the policy interest rate, exchange rate 

and bank lending rate as channels influencing the cost of capital and ultimately corporate 

investment decisions in the example of Sweden.   

A so -called vector autoregression (VAR) model is applied to capture specific movements over 

the period of ten years. Analyzing multiple time series, this method refers to a vector of 

variables being modeled as depending on both their own lag as well as the lag of other variables 

included in the model (Greene, 2012). 

Following its first introduction in the work of Sims (1980), the vector autoregression model has 

been commonly used in macroeconomic forecasting and policy analysis. Due to its flexibility 

and fairly easy application, it is especially useful for the analysis of multivariate time series 

(Hamilton, 1994), and thus appropriate for this study to gain some insights into possible lags of 

monetary policy effects on investment decisions.  

6. Empirical Results 

 
Although the primary ambition of this section is to explore the interplay of interest, exchange 

and bank lending rates and their impact on aggregate corporate investment over time, some 

important insights can be gained by examining the monetary policy transmission mechanism at 

work as well. More specifically, a policy induced change in interest rates is typically expected 

to affect the economy through changes in bank lending rates and ultimately firm-level 

investment spending may depend on the effectiveness of this chain of reactions. Consequently, 

the following hypotheses are tested empirically:  

Hypothesis 1. A change in monetary policy in terms of an increase in policy interest rates is 

associated with a positive change in bank lending rates. 
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Hypothesis 2. Changes in policy interest rates and exchange rates translate to a change in 

aggregate corporate investment.  

Recall that the first hypothesis is tested to establish the potential effectiveness of monetary 

policy through its leverage on interest rates and in turn on bank lending rates (and ultimately 

firm investment), while hypothesis 2 focuses more on the role of interest and exchange rates in 

aggregate corporate investment decisions over time.  

6.1 The Effect of Monetary Policy on Bank Lending Rates 

Testing the first hypothesis, the bank lending rate is treated as the exogenous variable and an 

OLS method with robust standard errors is applied. In contrast to the VAR model, here the 

focus of analysis lies on the specific relationship between independent and dependent variables 

rather than explaining their evolution based on lagged values (Greene, 2012).  

As presented in Table 3, the changes in interest rate as well as GDP growth rate are included as 

regressors, whereby only interest rate changes are statistically significant. Here, on a 

significance level of one percent, the results suggest that an initial increase in interest rates 

translates to a positive change in bank lending rates of almost one to one. However, this effect 

becomes smaller over time, as the lag coefficient of about -0.1052 implies, with a five percent 

significance level.  

These findings are in line with previous research conducted by Brämer et al. (2013) and 

Vithessonthi et al. (2017), who document a positive association between Central Bank’s policy 

interest rates and commercial bank lending rates. While they suggest monetary policy to affect 

bank lending rates in the short run for Germany, these results do not hold in the case of 

Switzerland. In addition, a study conducted by Lartey (2018) by the example of Ghana found 

evidence of a positive relationship between monetary policy and bank lending rates in both 

short- and long-run. 

Concerning this study’s analysis, the results confirm Hypothesis 1 and suggest that over the 

period of 2008 to 2018, Sweden’s monetary policy transmission channel seems to be efficient 

as a positive signaling effect of interest on bank lending rates is recorded. Supported by an R2 

value of 0.96 and an F-test of 303.59, the applied model is implied to explain the variability of 

the response data to a large extent.  
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Table 3. OLS regression results  

∆bank lending rate  Coefficients   Std. Error  

 

∆interest rate   1.007933***   0.060  

    -0.1051734** (L1)  0.042 

∆GDP    -0.00044   0.023 

Constant   0.0163106   0.022 

R2    0.9549 

F     303.59 

Obs    42   

Note: *** one percent significance level, ** five percent significance level, * ten percent 

significance level. Robust standard errors used to obtain t-values. 

6.2 Time Series Diagnostics 

As monetary policy’ influence on the economy through the relationship between interest and 

bank lending rates was established in the previous results, the following section is dedicated to 

testing Hypothesis 2; namely the role of interest and exchange rates in regard to business 

investment spending in Sweden.  

Here, dealing with time series data, it is common practice to perform some pre-estimation 

statistical tests in order to reduce estimation uncertainty and potential small-sample bias, as well 

as establish a degree of appropriateness before moving on with a specific approach. However, 

such inspections should be considered with caution, as Gospodinov et al. (2013) warned that 

robustness of uncertainty depends on model specification as well as the specific time frame. 

6.2.1 Augmented Dickey-Fuller Test for Stationarity 

Time series data often involves nonstationary and trending variables, with variances and means 

that vary over time. Here, a specific test developed by Dicky and Fuller (1979) is generally used 

to eliminate the risk of spurious regression and determine whether the variables included in the 

model need to be adjusted accordingly by taking differences (Greene, 2012). More specifically, 

it detects trends in parameters such as the mean and variance over time, and thus can signal for 

non-stationarity problems in vector autoregression.   
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Table A2 in the appendix depicts the case for this study’s variables, and as the null hypothesis 

of non-stationarity was rejected in all three cases, a VAR approach was deemed appropriate in 

this research paper.  

6.2.2 Optimal Lag Pre-Estimation 

Ensuing the stationarity test above, the optimal lag length regarding the model must be 

determined before moving to the actual estimation process. As brought forward by Stock and 

Watson (2015), this requires balancing the risk of omitting valuable information against 

introducing overfitting errors due to an extensive number of estimates.  

Table A3 in the appendix illustrates four computed information criteria as well as a sequence 

of likelihood ratio tests (LR). Here, Akaike’s information criterion (AIC) assesses the 

discrepancy between the proposed and the real model, which is to be minimized (Akaike, 1973), 

while the Schwarz-Bayesian (SBIC) as well as the Hannan and Quinn information criterion 

(HQIC) can be interpreted similarly. The output in Table A3 shows that all information criteria 

advise the selection of one lag in this particular model, and hence a VAR regression with one 

lag was chosen is this paper. 

6.3 The Effects on Aggregate Corporate Investment 

In view of the arguments presented previously, a VAR model is applied in order to provide an 

overlook of changes and the importance of lagged values over the specific time period of year 

2008 to 2018, and dummy variables for every quarter were created to account for seasonality.  

The econometric model is specified as follows: 

∆Investmentt = α + β1∆interest ratet + β2∆exchange ratet + εt , 

where ∆Investmentt denotes the change in total aggregate corporate investment at time t, 

∆interest ratet relates to the change in policy interest rate at time t, ∆exchange ratet refers to the 

change in the exchange rate at time t, and εt is the error term.  

As shown in Table A4 in the appendix, both changes in investment as well as interest rates in 

the previous period seem to have an impact on aggregate investment movements, with 

significant coefficients of -0.26 and 6.77 (percent) respectively, on a five percent significance 

level. Both effects signal a response in the first period, suggesting that interest rate changes 

influence investment decisions positively, while elevated investment in the previous quarter 

have a weak negative effect on firms’ investment rates.  
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In order to give a better understanding of the implications of this result, the relationships are 

illustrated in Figure 7 and 8, using an impulse response graph. Here, the purpose is to describe 

the impact of a shock or unexpected change in one variable (impulse) on another variable 

(response) over time. With the vertical axis is expressed in the units of the response variable, 

the horizontal axis presents time frame in quarters. The impulse response function represented 

by the blue line and the grey area indicating the 95 percent confidence interval suggest an initial 

response in the first quarter.  

More specifically, Figure 7 depicts movements in investment rates in response to an unexpected 

change in interest rates, where firm investment seems to increase in the first period and remain 

elevated until a decrease in period four, followed by three periods of a weaker, negative 

response. However, this effect becomes insignificant from period eight onwards.  

Figure 7. Impulse response: Interest on investment rate changes

 

These findings are in line with the study by Mojon et al. (2002), who analyzed the impact of 

monetary policy changes on firm-level investment in four European countries and reported a 

significant link between interest rates and investment spending decisions based on micro-

economic data. In addition, the observed results support research conducted by Angeloni et al. 

(2003), who performing a VAR analysis deemed interest rate effects as sizeable and unique 

source of investment movements in the euro area.  

Taking a closer look at the link between changes in firm investment rates following previous 

investment decisions, Figure 8 suggests elevated investment rates to translate to weakly lower 



18 
 

financial commitments in the first, as well as the fourth period. Finally, period five is forecasted 

to show a positive reaction in investments with subsequently insignificant movements the 

following periods. Thus, aggregate firm investment seems to be rather sensitive to unexpected 

changes in investment rates over time.  

Figure 8. Impulse response: Investment on investment rate changes 

 

Moreover, both dummy variables for quarters one and four, included to ensure a higher model 

accuracy, report a significant influence on corporate investment and thereby suggesting 

investment to follow a cyclical pattern. These findings are in consonance with Ercolani (2013) 

observing cyclical investment behavior in the UK using macro-level data, as well as Kim and 

Shin (2002) who found business capital investment to be highest in the fourth quarter. 

While exchange rate movements seem to not play a significant part in influencing aggregate 

investment over time, a weak response of interest rates on changes in exchange as well as 

interest rates in the previous period was noted. This result regarding the role of exchange rates 

stands in contrast to research by Blecker (2007) who found a real depreciation of the US dollar 

to affect aggregate investment in the US manufacturing sector negatively, as well as Nucci and 

Pozzolo (2001) who discovered exchange rate fluctuations to be an important determinant of 

investment for Italian manufacturing firms.  

In conclusion, Hypothesis 2 is partly confirmed, as only interest changes rather than exchange 

rate movements seem to play a role in aggregate firm investment decisions over time.  
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6.4 Granger Test of Causality 

In the context of lagged values in vector autoregression methods, a so-called Granger test of 

causality is commonly applied, in order to detect directions of causality. Since a VAR model 

includes past values of series, the purpose of this test is to describe potential correlations 

between current values of one and past values of other variables. The null hypothesis thereby 

is that lagged values of one variable do not explain variation in another variable (Greene, 2012).  

In line with the results presented in the previous section, Table A7 in the appendix indicates a 

causal relationship between interest and investment rate changes, directing from interest to 

investment rates on a ten percent significance level.  

7. Conclusion 

Using data covering the time period of 2008 to 2018, this study provides insights into the 

monetary policy mechanisms in Sweden and their influence on aggregate corporate investment. 

Alongside establishing a relationship between policy-controlled interest rates and bank lending 

rates, the key findings suggest firm investment spending to fluctuate with both changes in 

interest as well as investment rates of previous periods. In contrast, exchange rates seem to be 

unrelated to aggregate corporate investment spending over the time period studied.  

Acknowledging the limitations of this study due to the use of a rather small data set coupled 

with a short time frame, further research is in this matter is encouraged, exploring monetary 

policy transmission both in Sweden as well as additional countries. Here, the use of a mixed 

model incorporating macro- and microeconomic factors may enrich the current investment and 

corporate finance literature, with a more dynamic approach of comparing both external as well 

as internal financing conditions.  

While the textbook view of interest rates and their impact on investment was supported in this 

paper, future studies may also examine the inclusion of other variables and specifications. 

Thereby, the choice of nominal versus real interest rate may play a role, as well as the 

combination of macro-economic factors such as economic environment, uncertainty and 

inflation, and micro-economic elements such as firm-specific and bank sector characteristics, 

cash flow, profits and business cycles.  

In essence, although this study found evidence on the channel of interest rates affecting 

aggregate corporate investment over time, more complex models may yield additional valuable 

information for policy makers, presenting a deeper understanding of investment behavior and 
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the importance of macroeconomic conditions versus microeconomic factors. In the light of the 

novelty of negative repo rates in Sweden, with Danish, Swiss and Japanese Central Banks in 

the same situation, future research may be able to provide deeper insights by examining such 

rather unusual monetary policy for some countries in the previous uncharted waters of negative 

interest rate developments and their implications for firm investment.  
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Appendix 

Table A1. TCW weights 

Country 

Currency 

code 

TCW-

weights 

 

USA USD 11,63  

Austria ATS 1,71  

Belgium BEF 3,55  

Canada CAD 1,16  

Switzerland CHF 2,74  

Germany DEM 22,28  

Denmark DKK 5,6  

Finland FIM 6,69  

France FRF 7,15  

United 

Kingdom 
GBP 

11,56 

 

Italy ITL 6,05  

Japan JPY 5,2  

Netherlands NLG 4,24  

Norway NOK 5,58  

Australia AUD 0,27  

Spain ESP 2,48  

Greece GRD 0,27  

Ireland IEP 0,77  

New Zealand NZD 0,14  

Portugal PTE 0,93  

    

    

 Total: 100,00  

    

 

Table A2. Augmented Dickey-Fuller Test for Stationarity      

Variable  Coefficient 

 

∆Investment  -13.726*** 

∆Interest  -3.212** 

∆Exchange  -4.798*** 

N.Obs.   42          

Note: *** one percent significance level, ** five percent significance level, * ten percent significance 

level. 
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Table A3. Optimal Lag Pre-estimation         

Lag LL        LR            df  p FPE        AIC           HQIC     SBIC     

 

0 -220.12                                                      29.729       11.9036     12.0872       12.4154   

1 -191.398      57.444* 9 0.000     10.9174*    10.8922*   11.2136*     11.788*  

2 -188.645      5.5059 9 0.788     15.3949      11.2126     11.6717       12.4922  

3 -187.304      2.6812 9 0.976     23.835        11.6053     12.2022       13.2689  

4 -180.335      13.939 9 0.125     28.4974      11.7095     12.4441       13.7569  

Endogenous:  ∆investment, ∆interest, ∆exchange   

Exogenous: seasonal dummies (per quarter)   

 

Table A4. VAR regression results         

Variables   Coefficients   Std. Error  

∆investment

 

∆investment  

L1.    -0.2666786**   0.1444899 

∆interest 

L1.     6.767668**   2.833292 

∆exchange 

L1.     0.3421088   0.3229969 

 

dummy_Q1    -58.51165***   13.70367 

dummy_Q3    -4.589442   12.09227 

dummy_Q4       25.56968***   8.510818 

constant    3.22519   9.234879 

∆interest 

 

∆investment  

L1.    0.0071361   0.0060058 

∆interest 

L1.      0.3718217***   0.1177665 

∆exchange 

L1.     -0.0560943***   0.0134255 
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dummy_Q1    -0.08017662   0.5695965 

dummy_Q3    -0.5231429   0.5026185 

dummy_Q4   -0.4986499   0.3537544 

constant   0.4407254   0.3838502 

∆exchange  

 

∆investment 

L1.     -0.0191563   0.0713036 

∆interest 

L1.     2.989268   1.398188 

∆exchange 

L1.     0.4952767   0.1593942 

 

dummy_Q1    -0.6600236   6.762556 

dummy_Q3      -0.4796329   5.967357 

dummy_Q4      1.004794   4.199963 

constant    0.4886056   4.557276 

Note: *** one percent significance level, ** five percent significance level, * ten percent significance 

level. Dummy_Q2 dropped due to collinearity. 

 

Table A5. Granger causality test         

∆investment     ∆interest  8.8443*     

∆investment    ∆exchange 5.8532 

∆investment ALL  13.561 

∆interest  ∆investment 1.1628 

∆interest  ∆exchange 6.0304     

∆interest           ALL  7.14     

∆exchange        ∆investment 3.3962     

∆exchange  ∆interest 6.2902     

∆exchange ALL  8.4109      

Note: *** one percent significance level, ** five percent significance level, * ten percent significance 

level.
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