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This paper provides an empirical examination on the transmission mechanisms of conventional and unconventional monetary policies for two non-EMU countries, Switzerland and the United Kingdom, over the period 1990-2017. We investigate the role of stock prices and consumer expectations in the transmission of monetary policy. We propose two distinct structural VAR models. The model for the case of conventional monetary policy covers the pre-2009 period, while the model for the case of unconventional monetary policy covers the post-2009 period. The official bank policy rate and central bank's reserve assets are used as instruments for conventional and unconventional monetary policy. The analysis reveals that the inclusion of a forward-looking informational variable of near-term development in economic activity and a financial variable such as the stock prices is of key importance for the monetary policy assessment. We provide evidence for the existence of a consumer confidence channel in the transmission of conventional monetary policy. Moreover, the long-term government bond yields, the exchange rate and stock prices have an important role in the transmission of unconventional monetary policy. Our findings indicate that conventional and unconventional monetary policies have short-run expansionary effects in both countries by increasing output, consumption, investment, stock prices and wages, while reducing unemployment.

Introduction

In response to the global financial crisis of 2008, many central banks started to conduct unconventional monetary policies in an attempt to stimulate private activity and avoid a prolonged recession. Monetary policy consists in a set of actions of the monetary authority, which are generally targeted to ensure price stability and sustain economic growth. The short-term interest rate is the conventional tool used by central banks to implement their monetary policy. Its transmission mechanism starts from the money market and the effects are transmitted to the real economy through different channels, including interest rates, exchange rates, asset prices, consumer confidence and credit (e.g., [START_REF] Bernanke | Inside the Black Box: The Credit Channel of Monetary Policy Transmission[END_REF][START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF][START_REF] Cushman | Identifying monetary policy in a small open economy under flexible exchange rates[END_REF][START_REF] Debes | Towards a consumer sentiment channel of monetary policy[END_REF]. During the global recession, many central banks reduced their reference rates close to zero. Lower interest rates reduce the cost of borrowing and make it cheaper for households and businesses to borrow money, thus encouraging spending and investment. During the liquidity trap period, the conventional monetary policy instrument had reached its limit, which forced central banks to implement large-scale asset purchases, commonly known as quantitative easing, to improve the economic conditions. These operations changed the relative supply of short-term and long-term bonds, and other assets, which consequently affected their prices and the flow of funds in the economy. The main objective of such unconventional measures was to lower longterm interest rates in order to ease financing conditions, thereby stimulating aggregate demand and economic activity.

In this context, this paper analyses the transmission mechanisms of conventional and unconventional monetary policies on various macroeconomic aggregates in open economies. The VAR methodology has become the main econometric tool used to study the effects of monetary policy shocks. While research on the transmission mechanisms and effects of monetary policy in the euro area has been substantial, there have been very few empirical studies attempting to analyse the effects of monetary policy in countries outside the euro area. Studies like [START_REF] Kugler | Monetary Policy Under Low Interest Rates: The Experience of Switzerland in the late 1970s[END_REF] and [START_REF] Assenmacher-Wesche | Modeling Monetary Transmission in Switzerland with a Structural Cointegrated VAR Model[END_REF] contribute to this literature by assessing the effects of conventional monetary policy measures in Switzerland. Similar contributions can be found for Norway in [START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF] and for the United Kingdom in [START_REF] Cloyne | The Macroeconomic Effects of Monetary Policy: A New Measure for the United Kingdom[END_REF].

Through different applications, the literature has reached a consensus on how monetary policy can affect economic variables in closed economies (e.g., [START_REF] Leeper | What Does Monetary Policy Do?[END_REF][START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF]. Nevertheless, empirical studies relying on an open economy framework have posed a few puzzles concerning the effects on the exchange rate and prices. In addition, a number of studies do not include foreign variables, meaning that they neglect the possible existence of spillovers across countries. [START_REF] Dornbusch | Expectations and Exchange Rate Dynamics[END_REF] exchange rate overshooting hypothesis predicts that the exchange rate instantaneously appreciates after a contractionary monetary policy shock. However, VAR studies have often found that if the exchange rate appreciates, it does so for a prolonged period. Another recurrent puzzle is the observed rise in the aggregate price level in response to a contractionary shock. [START_REF] Sims | Interpreting the macroeconomic time series facts: The effects of monetary policy[END_REF] suggests that the price puzzle could be explained on the grounds that interest rate innovations partly reflect policy responses to inflationary pressures. This counterintuitive response is often viewed as evidence of a misspecification problem due to the inadequate description of central bank's operating procedures and the insufficient amount of information incorporated in the VAR model [START_REF] Brissimis | Forward-looking information in VAR models and the price puzzle[END_REF]. Several studies proposed ways to solve this puzzle by including variables such as commodity prices (e.g., [START_REF] Sims | Interpreting the macroeconomic time series facts: The effects of monetary policy[END_REF] or the output gap (e.g., [START_REF] Giordani | An alternative explanation of the price puzzle[END_REF].

The literature generally provides consistent findings as regards the effects of conventional monetary policy on the national income and its components (e.g., [START_REF] Mojon | A VAR Description of the Effects of Monetary Policy in the Individual Countries of the Euro Area[END_REF][START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF]. However, a large body of existing literature does not consider asset prices and consumer expectations that represent two potential channels for the transmission of monetary policy (e.g., [START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF][START_REF] Brissimis | Forward-looking information in VAR models and the price puzzle[END_REF]. Monetary policy decisions have an impact on financing conditions and market expectations, which can lead to adjustments of asset prices. The consumer confidence indicator contains important information used by central banks about consumer expectations as regards future economic conditions. The omission of these two variables may result in an important loss of information in the analysis. A few studies analyse the effects of consumer confidence on the real economy (e.g., [START_REF] Ludvigson | Consumer Confidence and Consumer Spending[END_REF][START_REF] Barsky | Information, Animal Spirits, and the Meaning of Innovations in Consumer Confidence[END_REF]. However, very little is known about its role in the transmission of monetary policy. [START_REF] Debes | Towards a consumer sentiment channel of monetary policy[END_REF] is the first study to show that conventional monetary policy can be operative via a consumer confidence channel from an empirical and theoretical perspective. As a result, this implies the need to explore how monetary policy can affect macroeconomic aggregates in open economies along the business cycle and the specific role of asset prices and consumer confidence as potential transmission channels.

Unconventional monetary policy can affect the real economy through different transmission channels, including signaling, portfolio balance, exchange rates and asset prices (e.g., [START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF][START_REF] Gagnon | The Financial Market Effects of the Federal Reserve's Large-Scale Asset Purchases[END_REF][START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF][START_REF] Bauer | The Signaling Channel for Federal Reserve Bond Purchases[END_REF][START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF]. A body of literature has mainly focused on the effects of unconventional monetary policy measures on the financial market. Specifically, there are a number of studies analysing the effects of large-scale asset purchases on long-term interest rates and other asset prices (e.g., [START_REF] Gagnon | Large-Scale Asset Purchases by the Federal Reserve: Did They Work?[END_REF][START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF][START_REF] Hamilton | The Effectiveness of Alternative Monetary Policy Tools in a Zero Lower Bound Environment[END_REF][START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF]. A few studies go one step further and examine the short-run macroeconomic effects of unconventional monetary policy shocks (e.g., [START_REF] Lenza | Monetary policy in exceptional times[END_REF][START_REF] Peersman | Macroeconomic Effects of Unconventional Monetary Policy in the Euro Area[END_REF][START_REF] Chung | Have We Underestimated the Likelihood and Severity of Zero Lower Bound Events?[END_REF][START_REF] Baumeister | Unconventional Monetary Policy and the Great Recession: Estimating the Macroeconomic Effects of a Spread Compression at the Zero Lower Bound[END_REF]. A potential caveat concerning these studies is that they rely on models estimated over sample periods covering also the pre-crisis period, which may not be appropriate for assessing the transmission of unconventional monetary policy in a liquidity trap. Moreover, central banks' quantitative easing policies before the crisis were usually not aimed at influencing macroeconomic conditions [START_REF] Gambacorta | The Effectiveness of Unconventional Monetary Policy at the Zero Lower Bound: A Cross-Country Analysis[END_REF]. Another possible limitation of these studies is that they often neglect the role of the stock market as a potential transmission channel. Recent work in that direction can be found in [START_REF] Gambacorta | The Effectiveness of Unconventional Monetary Policy at the Zero Lower Bound: A Cross-Country Analysis[END_REF]. These authors focus on the period after the onset of the crisis and estimate a panel VAR model using a combination of macroeconomic and financial variables. Their findings reveal that the inclusion of stock market variables is of key importance in determining the effects of unconventional monetary policy. On the other hand, despite the focus on the macroeconomic effects of quantitative easing measures has increased in the last years, their impact on the labor market has been much less documented.

In this paper, we employ the structural VAR modelling and use quarterly and monthly data from two non-EMU countries, Switzerland and the United Kingdom, over the period 1990-2017. This study contributes to the empirical research on the transmission mechanisms of monetary policy instruments for European countries that have adopted a flexible exchange rate regime and conduct independent monetary policy. While research has been substantial for the euro area and the United States, very few studies have analysed the effects of monetary policy in the open economies outside the euro area, with Switzerland and the United Kingdom as compelling examples. In addition, these countries represent unique case studies on the transmission mechanisms of unconventional monetary policy, as they were the only non-EMU countries to implement quantitative easing in response to the global financial crisis. The Bank of England purchased private and public sector assets, the majority of which were medium to long-term government securities (gilts) [START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF]. In contrast to the measures adopted in the United Kingdom, the Swiss National Bank policy measures involved an unprecedented expansion in reserves, achieved without any purchase of long-term debt securities, which has left the supply of long-term government bonds unchanged. Thus, Switzerland represents a very interesting case study of the transmission of quantitative easing. Moreover, considering these countries makes the assumptions on small open economies more realistic than in the cases of the euro area and the United States. In particular, it enables to control for global economic shocks, which provides a more comprehensive analysis of the transmission of monetary policy.

We propose two distinct structural VAR models based on a new specification, which capture the effects of monetary policy on the real economy that occur through changes in stock prices and consumer expectations in an open economy framework. Using the recursive approach 1 , we identify two policy shocks: (i) the official bank policy rate (ii) the central bank's reserve assets. We explicitly separate the pre-crisis period and the post-crisis period since the implementation of quantitative easing may be viewed as a new monetary policy regime. The baseline model for the case of conventional monetary policy covers the pre-2009 period and is estimated using quarterly data on the consumer confidence indicator, the output, the inflation rate, the official bank policy rate, the real effective exchange rate and the stock price index. The model contains the global oil price, the euro area short-term interest rate, the euro area consumer price index and the euro area stock price index as critical exogenous variables. To have a better sense of what changes in monetary policy induce on the economy, we estimate five augmented specifications in which we include in turn private consumption, private investment, the trade balance, the nominal wage and the unemployment rate. The baseline model for the case of unconventional monetary policy covers the post-2009 period and is estimated using monthly data on the industrial production index, the consumer price index, the central bank's reserve assets, the long-term government bond yields, the real effective exchange rate and the stock price index. The model includes the euro area reserve assets, the euro area consumer price index and the euro area stock price index as critical exogenous variables. We estimate five alternative specifications in which we replace the industrial production index, by switching in turn private consumption, private investment, the trade balance, the nominal wage and the unemployment rate. The effects of conventional and unconventional monetary policy shocks are assessed by the impulse response functions and the variance decomposition.

This paper contributes to the literature by investigating the role of stock prices and consumer expectations in the transmission of monetary policy. First, we ask whether conventional monetary policy is operative, besides other well-known channels, via a stock price and consumer confidence channels. We then examine the role of long-term interest rates, exchange rates and stock prices in the transmission of unconventional monetary policy. The inclusion of stock prices is of key importance since monetary policy decisions have an impact on financing conditions and market expectations, thus leading to adjustments of asset prices. If central banks are forward looking, the monetary policy instrument cannot be properly identified unless expectations are taken into account. Our modelling approach consists in augmenting the VAR model with a forward-looking informational variable of near-term development in economic activity and several foreign exogenous variables to control for international spillovers. For the case of conventional monetary policy, the consumer confidence indicator is included since it contains important information used by central banks about consumer expectations as regards future economic conditions. To the best of our knowledge, no other previous study has explored the role of consumer confidence in the transmission of conventional monetary policy in an open economy framework. For the case of unconventional monetary policy, the long-term government bond yields are used to capture consumer expectations about future short-term interest rates. The analysis reveals that the inclusion of a forward-looking informational variable of near-term development in economic activity and a financial variable such as the stock prices is of key importance for the monetary policy assessment. We provide evidence for the existence of a consumer confidence channel in the transmission of conventional monetary policy. Our findings 1 Alternative methods can also be used for the identification of conventional and unconventional monetary policy shocks. For instance, it will be meaningful to identify monetary policy shocks using sign restrictions (e.g., [START_REF] Uhlig | What are the effects of monetary policy on output? Results from an agnostic identification procedure[END_REF]. However, since the identification of exogenous structural shocks using the sign-restrictions approach is usually based on theoretical models, we prefer to use the standard recursive identification approach as it only requires assumptions on the contemporaneous responses of the endogenous variables to structural shocks to the other variables of the system. also reveal that conventional and unconventional monetary policies were effective in providing temporary stimulus to the economies of Switzerland and the United Kingdom during the considered periods.

The rest of the paper is organized as follows. Section 2 discusses the transmission channels of monetary policy and the related empirical literature. Section 3 presents the econometric methodology and section 4 describes the data. Section 5 provides the results. Section 6 contains concluding remarks.

Theory and Literature Review

The study of the transmission mechanisms and effects of conventional and unconventional monetary policies has received particular attention over the past decades. One of the main challenges in the empirical monetary policy analysis is to identify exogenous and unexpected monetary policy shocks. In this regard, many studies in the existing literature have employed the VAR methodology. Subsection 2.1 reviews the theory on the transmission channels of conventional and unconventional monetary policies. Subsection 2.2 discusses the related empirical literature.

Transmission Channels of Monetary Policy

Conventional Monetary Policy

The transmission mechanisms of conventional monetary policy can be defined as the channels through which monetary policy decisions affect the real economy and the general price level. [START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF] classifies four such channels, which are also considered by other authors (e.g., [START_REF] Bernanke | Inside the Black Box: The Credit Channel of Monetary Policy Transmission[END_REF][START_REF] Cushman | Identifying monetary policy in a small open economy under flexible exchange rates[END_REF]. These channels are the following:

1. Interest rate channel: Changes in the official bank's interest rate directly affect money market interest rates and indirectly lending and deposit rates, which are set by banks to their customers. An expansionary monetary policy lowers interbank rates and generates an expansion of lending between individual banks. As a result, the liquidity in the market increases, which exerts pressure on prices and lower real interest rates. This in turn affects the intertemporal choice of households in favor of consumption rather than savings, thus stimulating aggregate demand. 2. Exchange rate channel: In the perspective of an expansionary conventional monetary policy, the nominal interest rate decreases and leads to a negative differential between the domestic and foreign interest rates. Assuming perfect capital mobility and perfect substitutability of financial assets, the demand for domestic currency decreases in the forex market, thus leading to a depreciation of the exchange rate. If the Marshall-Lerner condition is satisfied, the trade balance improves and generates an increase in economic growth. 3. Asset prices (stock prices) channel: Monetary policy decisions have an impact on financing conditions and market expectations, which can lead to asset price adjustments. An expansionary monetary policy may imply a rise in stock prices, which according to the Tobin's q, increases the market price of firms relative to the replacement cost of their capital. Since firms can buy a lot of new investment goods with a small issue of new stock of capital and at a lower cost, their investment activities increase, which in turn can lead to higher levels of output. 4. Credit channel: In the perspective of an expansionary monetary policy, lower interest rates decrease the risk of borrowers to be unable to pay back their loans. As a result, this situation can directly affect the supply of credits. Lower interest rates can give an incentive to banks to increase the amount of funds they lend to households and firms, which in turn can lead to increased consumption and investment.

Unconventional Monetary Policy

The main objective of unconventional monetary policy measures is to raise the inflation rate and stimulate economic activity. Central banks' reserve asset purchases influence macroeconomic aggregates via different channels, including signaling, portfolio balance, exchange rates and assets prices (e.g., [START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF][START_REF] Gagnon | The Financial Market Effects of the Federal Reserve's Large-Scale Asset Purchases[END_REF][START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF][START_REF] Bauer | The Signaling Channel for Federal Reserve Bond Purchases[END_REF][START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF]. The literature has mainly emphasized on how central banks' reserve asset purchases can lower long-term government bond yields through the signaling and portfolio balance channels (e.g., [START_REF] Gagnon | The Financial Market Effects of the Federal Reserve's Large-Scale Asset Purchases[END_REF][START_REF] Bauer | The Signaling Channel for Federal Reserve Bond Purchases[END_REF][START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF]. The long-term government bond yields can be decomposed into a riskneutral part that represents the average of the expected future short-term interest rates until maturity and a term premium which compensates investors for the added risk they take when investing in a government bond of a given maturity instead of investing the same amount in another similar asset. The long-term government bond yields can be expressed in the following simplified form:

( ) ∫ [ ] ( ) (1) 
Where t is time and r is time until maturity. The first term is the risk-neutral component of the long-term government bond yields and corresponds to the average of the expected one-year interest rate over the t + r years. The second term is the term premium, which captures macroeconomic risks related to uncertainty regarding growth, inflation and changes in issuer-specific risks such as credit and liquidity risks. It also contains a premium due to supply and demand factors in the government bond market, with the presence of market imperfections. The policy signaling affects the risk-neutral component of the long-term government bond yields, while the portfolio balance effects affect the term premium since they are specific to the bond. These two transmission channels of unconventional monetary policy can be described as follows:

1. Signaling channel: An expansion of central bank's reserve assets represents a signal of future monetary policy. When the central bank announces that it plans to purchase assets, different market agents could interpret this as a signal of low monetary policy rates to come over a prolonged period. The policy signaling has a negative effect on the risk-neutral component of the long-term government bond yields, which would continue to decline, thus having a positive impact on general financing conditions and credit demand. This can in turn stimulate aggregate demand and increase the general price level. 2. Portfolio balance channel: Central bank's reserve asset purchases can affect long-term government bond yields by reducing the amount of government bonds in private sector portfolios. As asset purchases reduce the supply of long-term government bonds, private investors need to adjust their portfolios towards assets of similar characteristics. This rises the price of the purchased bonds and lower their yields, thus encouraging higher spending and consumption. The literature has evidenced two other transmission channels of unconventional monetary policy (e.g., [START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF][START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF] 3. Exchange rate channel: An expansion of central bank's reserve assets causes the yields of assets denominated in domestic currency to fall compared to those denominated in foreign currency. Domestic assets become less attractive for foreign investors, which leads to a decline in demand for domestic currency. This creates downward pressure on the domestic currency, thus causing a depreciation of the exchange rate. A weaker currency makes exports of domestic goods and services cheaper for foreign consumers and imports of such products more expensive, which leads to an increase in net exports and economic growth. 4. Asset prices (stock prices) channel: The liquidity injected in the markets lowers long-term interest rates, which affects the stock market through two different mechanisms. First, lower borrowing costs for firms translate into higher profitability and a higher propensity to invest. Then, the low return offered in the bond market leads to a move of investors away from it and towards the stock market. These two mechanisms can generate an increase in stock prices and aggregate demand.

Empirical Literature

Conventional Monetary Policy

One recurrent puzzle in the VAR literature is the positive response of prices or inflation to a contractionary monetary policy shock. Several studies proposed different ways to solve it. [START_REF] Sims | Interpreting the macroeconomic time series facts: The effects of monetary policy[END_REF] shows that the price puzzle disappears when the VAR model is extended to include a commodity price index as an important variable to forecast inflation. [START_REF] Giordani | An alternative explanation of the price puzzle[END_REF] proposes an alternative explanation, proving that the omission of a measure of output gap (or potential output) produces the price puzzle. Various theoretical and empirical studies generally argue that an expansionary (contractionary) conventional monetary policy has a positive (negative) impact on the national income and its main components (e.g., [START_REF] Mojon | A VAR Description of the Effects of Monetary Policy in the Individual Countries of the Euro Area[END_REF][START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF]. In a relevant work, [START_REF] Cushman | Identifying monetary policy in a small open economy under flexible exchange rates[END_REF] find that the output and prices decline after a contractionary monetary policy shock in Canada. [START_REF] Mojon | A VAR Description of the Effects of Monetary Policy in the Individual Countries of the Euro Area[END_REF] analyse the effects of monetary policy in ten countries of the euro area. Their results reveal that a contractionary monetary policy shock leads to a decline in output, prices, consumption and investment for all countries. Using a DSGE model incorporating nominal rigidities and a structural VAR model, [START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF] find that an expansionary monetary policy shock has positive effects on the United States economy by increasing output, consumption, investment, employment and real wages. [START_REF] Peersman | The Monetary Transmission Mechanism in the Euro Area: More Evidence from VAR Analysis[END_REF] study the effects of monetary policy in the euro area as a whole over the period 1980-1998. These authors find that an increase in interest rates leads to a temporary decline in output, with prices decreasing only after a few lags. Similar results for the euro area are obtained in [START_REF] Lütkepohl | The Relation between Monetary Policy and the Stock Market in Europe[END_REF].

A few studies have analysed the effects of conventional monetary policy in countries outside the euro area. Using a cointegrated vector autoregressive model, Assenmacher-Wesche ( 2008) evaluates the transmission of monetary policy shocks for Switzerland over the period . The author finds that the output and inflation decline after a contractionary shock. Other Swiss studies such as [START_REF] Kugler | Monetary Policy Under Low Interest Rates: The Experience of Switzerland in the late 1970s[END_REF] and [START_REF] Kugler | Structural Vector Autoregressions and the Analysis of Monetary Policy Interventions: The Swiss Case[END_REF] assess the effects of monetary policy shocks using structural VAR models based on short-run and long-run restrictions. These studies provide similar findings as regards the response of output and inflation. For the United Kingdom, [START_REF] Cloyne | The Macroeconomic Effects of Monetary Policy: A New Measure for the United Kingdom[END_REF] use real-time forecast data and employ the Romer-Romer approach to identify monetary policy shocks. These authors find that an increase in the official bank rate leads to a decline in output and inflation. These findings are also in line with [START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF] for Norway. On the other hand, the impact of conventional monetary policy on the labor market has received less attention. Using a structural VAR model with the combination of both short-run and long-run restrictions, [START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF] finds that unemployment increases and nominal wages decrease after a contractionary shock.

The relationship between conventional monetary policy and the stock market has received increasing attention over the past decades. Using a structural VAR model, [START_REF] Bjørnland | Identifying the interdependence between US monetary policy and the stock market[END_REF] find that a contractionary shock reduces real stock prices in the United States. A body of literature examines the link between monetary policy in the euro area and the stock market. Using a cointegrated structural vector autoregressive model, [START_REF] Lütkepohl | The Relation between Monetary Policy and the Stock Market in Europe[END_REF] provide evidence that a contractionary shock leads to a persistent decline in real stock prices. The latter finding is consistent with [START_REF] Kholodilin | Assessing the impact of the ECB's monetary policy on the stock markets: A sectoral view[END_REF]. On the other hand, a part of the literature evaluates the effects of consumer confidence on macroeconomic aggregates (e.g., [START_REF] Ludvigson | Consumer Confidence and Consumer Spending[END_REF][START_REF] Barsky | Information, Animal Spirits, and the Meaning of Innovations in Consumer Confidence[END_REF], but very little is known about its role in the transmission of monetary policy. [START_REF] Debes | Towards a consumer sentiment channel of monetary policy[END_REF] is the first study to provide evidence for the existence of a consumer confidence channel in the transmission of conventional monetary policy in the United States. Their findings reveal that consumer confidence drops substantially after a contractionary shock and amplifies the impact of monetary policy on aggregate consumption.

The responses of the exchange rate and the trade balance to monetary policy shocks are quite controversial in the empirical open economy macroeconomics literature. [START_REF] Dornbusch | Expectations and Exchange Rate Dynamics[END_REF] exchange rate overshooting hypothesis predicts that a contractionary monetary policy shock leads to a large initial appreciation due to price stickiness in the short run, followed by a depreciation until the initial steady state level is reached. [START_REF] Cushman | Identifying monetary policy in a small open economy under flexible exchange rates[END_REF] and [START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF] find evidence of exchange rate overshooting. However, this hypothesis is not supported by [START_REF] Eichenbaum | Some Empirical Evidence on the Effects of Shocks to Monetary Policy on Exchange Rates[END_REF] who find that an expansionary shock to monetary policy leads to persistent real and nominal depreciations in the United States. [START_REF] Mojon | A VAR Description of the Effects of Monetary Policy in the Individual Countries of the Euro Area[END_REF] provide mixed evidence for the response of the exchange rate in euro area countries. Moreover, Assenmacher-Wesche ( 2008) finds that the exchange rate depreciates on impact in Switzerland after a contractionary shock, providing further evidence for the existence of an exchange rate puzzle. In contrast, [START_REF] Natal | Analyse Empirique de la Politique Monétaire à l'Aide de Modèles (B)(S) VAR[END_REF][START_REF] Natal | The Credit Channel in a Small Open Economy: A VAR-based Empirical Evidence for Switzerland[END_REF] do not obtain an exchange rate puzzle for Switzerland, which may be explained on the grounds that the author includes credit variables in the VAR model. Focusing on European countries, [START_REF] Kim | Effects of monetary policy shocks on the trade balance in small open European countries[END_REF] finds that an expansionary monetary policy leads to a depreciation of the exchange rate and an increase in net exports in France, Italy and the United Kingdom. The J-curve hypothesis predicts that the trade balance of a country deteriorates initially following a depreciation of the national currency, before it recovers to a higher level than where it was in the initial equilibrium. Empirical evidence on the J-curve effect is mixed. [START_REF] Cushman | Identifying monetary policy in a small open economy under flexible exchange rates[END_REF] find evidence for the J-curve hypothesis, while other studies like [START_REF] Moffett | The J-curve revisited: An empirical examination for the United States[END_REF] and [START_REF] Kim | Effects of monetary policy shocks on the trade balance in small open European countries[END_REF] find little evidence for J-curve effects.

The rapid pace of globalization of capital markets and technological development in recent years is making countries more interdependent [START_REF] Bhattarai | Are global spillovers complementary or competitive? Need for international policy coordination[END_REF]. This has led a body of literature to examine the possible existence of spillovers of monetary policy across countries (e.g., [START_REF] Georgiadis | Determinants of global spillovers from US monetary policy[END_REF][START_REF] Bhattarai | Are global spillovers complementary or competitive? Need for international policy coordination[END_REF]. Georgiadis (2016) employs a mixed cross-section global VAR model and finds that the United States monetary policy generates large output spillovers to the rest of the world. In another relevant work, using a structural VAR model and a macroeconomic theory-based DSGE model, [START_REF] Bhattarai | Are global spillovers complementary or competitive? Need for international policy coordination[END_REF] examine whether monetary policy shocks can get transmitted between advanced and emerging market economies and how they can generate complementary or competitive effects. These authors find evidence that monetary policy shocks are competitive between the United States (advanced economy) and India (emerging market). The intuition behind their finding is that monetary policy shocks tend to drive capital to a country with higher rate of return. [START_REF] Bhattarai | Are global spillovers complementary or competitive? Need for international policy coordination[END_REF] conclude that greater policy coordination between countries can help limit adverse crossborder spillovers.

Unconventional Monetary Policy

The study of the transmission channels and effects of unconventional monetary policy has received particular attention over the past decade. A body of existing literature has mainly focused on the financial market effects of unconventional monetary policy measures using high-frequency financial data. Specifically, there are a number of studies analysing the effects of large-scale asset purchases on long-term interest rates and other asset prices (e.g., [START_REF] Gagnon | Large-Scale Asset Purchases by the Federal Reserve: Did They Work?[END_REF][START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF][START_REF] Hamilton | The Effectiveness of Alternative Monetary Policy Tools in a Zero Lower Bound Environment[END_REF][START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF]. Overall, these studies provide evidence that such policies were effective in reducing financial market risk spreads or yields.

Several studies go one step further and analyse the short-run macroeconomic effects of unconventional monetary policy shocks (e.g., [START_REF] Lenza | Monetary policy in exceptional times[END_REF][START_REF] Peersman | Macroeconomic Effects of Unconventional Monetary Policy in the Euro Area[END_REF][START_REF] Chung | Have We Underestimated the Likelihood and Severity of Zero Lower Bound Events?[END_REF][START_REF] Baumeister | Unconventional Monetary Policy and the Great Recession: Estimating the Macroeconomic Effects of a Spread Compression at the Zero Lower Bound[END_REF]. [START_REF] Lenza | Monetary policy in exceptional times[END_REF] evaluate the macroeconomic effects of non-standard policy measures in the euro area by conducting counterfactual exercises based on assumptions regarding how money market spreads would have evolved with and without the measures. These authors find that the introduction of unconventional measures helped stabilize the financial sector and economy after the collapse of Lehman Brothers in September 2008, even if they were not sufficient to avoid a significant decline in economic and financial activity. On the other hand, [START_REF] Chung | Have We Underestimated the Likelihood and Severity of Zero Lower Bound Events?[END_REF], using a set of structural and time series statistical models, find that the Federal Reserve's asset purchases have been effective in improving macroeconomic conditions in the United States at the zero lower bound. [START_REF] Peersman | Macroeconomic Effects of Unconventional Monetary Policy in the Euro Area[END_REF] proposes a structural VAR model to examine the macroeconomic effects of unconventional monetary policy shocks on the euro area economy over the period 1999-2009. The author finds that these measures had a significant impact on economic activity and inflation. [START_REF] Baumeister | Unconventional Monetary Policy and the Great Recession: Estimating the Macroeconomic Effects of a Spread Compression at the Zero Lower Bound[END_REF] estimate a time-varying structural VAR model and find evidence that unconventional monetary policy measures avoided significant risks both of deflation and of large output collapses in the United States and in the United Kingdom, comparable to those that occurred during the Great Depression. Using Japanese data over the zero lower bound period, [START_REF] Schenkelberg | Real effects of quantitative easing at the zero lower bound: Structural VAR-based evidence from Japan[END_REF] find that quantitative easing shocks have positive effects on industrial production and consumer prices. Their findings also reveal that long-term interest rates decline, while the exchange rate does not react significantly.

A few empirical studies consider the transmission channel of unconventional monetary policy that occurs through the stock market. [START_REF] Gambacorta | The Effectiveness of Unconventional Monetary Policy at the Zero Lower Bound: A Cross-Country Analysis[END_REF] estimate a panel VAR model with monthly data from eight advanced economies over the period 2008-2011. These authors find that an expansion of central bank balance sheets leads to a temporary increase in economic activity and consumer prices. Their results for individual countries suggest that the macroeconomic effects of unconventional monetary policy are similar across countries, despite the heterogeneity of measures that were taken. In another relevant work, [START_REF] Meinusch | The macroeconomic impact of unconventional monetary policy shocks[END_REF] provide evidence that unconventional monetary policy measures were effective in influencing economic conditions in the United States during the global financial crisis. These authors find that an expansionary policy leads to an increase in output, inflation and stock prices. Moreover, their findings indicate that long-term interest rates decline. Using a different approach based on the combination of microeconometric data with macroeconomic shocks, [START_REF] Boneva | The effect of unconventional monetary policy on inflation expectations: Evidence from firms in the United Kingdom[END_REF] analyse the impact of unconventional monetary policies on price and wage growth expectations of United Kingdom manufacturing firms. These authors find that firms' price and wage inflation expectations increase in response to an expansion of quantitative easing. Their findings suggest that inflation expectations are part of the transmission mechanism of quantitative easing.

Empirical Methodology

This section presents the structural vector autoregressive methodology used for the examination of the transmission mechanisms of conventional and unconventional monetary policies. The structural shocks are recovered using the recursive identification approach, commonly adopted in the structural VAR literature, as in [START_REF] Sims | Macroeconomics and Reality[END_REF] and [START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF]. The paper considers one baseline VAR model (A) and five alternative specifications (B, C, D, E and F) for the evaluation of the effects of conventional and unconventional monetary policy shocks. The choice of variables in the baseline model reflects the theoretical set-up of a new-Keynesian small open economy model (e.g., [START_REF] Svensson | Open-economy inflation targeting[END_REF][START_REF] Clarida | Optimal Monetary Policy in Open versus Closed Economies: An Integrated Approach[END_REF]). If the central banks are forward looking, the monetary policy instrument cannot be properly identified unless expectations are taken into account. The modelling approach consists in augmenting the structural VAR model with a forward-looking informational variable of near-term development in economic activity and several foreign exogenous variables to control for international spillovers. The official bank policy rate and central bank's reserve assets are used as instruments for conventional and unconventional monetary policy. Subsection 3.1 presents the specification of the VAR models and subsection 3.2 describes the identification approach.

VAR Specification

The considered baseline VAR form model has the following reduced form:

(2)

Where Y t = (y 1t ,…,y kt ) is a k-dimensional vector of endogenous variables, X t = (x 1t ,…,x qt ) is a q-dimensional vector of exogenous variables, A i (i=1,…,p) are (k x k) matrices of coefficients and u t = (u 1t ,…,u kt ) is a kdimensional vector of reduced form shocks with E(u t ) = 0, E(u t u t ) =  u and E(u t u s ) = 0 for t  s.

The shocks of the reduced form (2) do not generally have a meaningful economic interpretation since they are linear combinations of structural shocks. Therefore, it is necessary to transform the reduced form model into a structural model. The underlying structural model is obtained by pre-multiplying the reduced VAR form by the matrix A of order k, which refers to the contemporaneous relations among variables in the vector Y t . The structural VAR (p) has the following representation:

(3) Where  i = AA i , V 0 = A 0 , b = A and e t = (e 1t ,…,e kt ) is the k-dimensional vector of exogenous structural shocks with a standardized identity variance-covariance matrix, that is, E(e t e t ) =  e = I k . These transformations of the innovations allow us to analyse the dynamics of the system in terms of a change to an element of e t . Structural VAR models based on the recursive approach use the Cholesky decomposition to orthogonalize the disturbances and obtain structurally interpretable impulse response functions.

Model for Conventional Monetary Policy

In the baseline case for the analysis of conventional monetary policy, the vector of endogenous variables Y t contains the consumer confidence indicator (ci), the log of real per capita output (y), the inflation rate (π), the official bank policy rate (r), the log of the real effective exchange rate (rer) and the log of the stock price index (sp). The specification of the model enables to capture all important transmission channels, including interest rates, exchange rates, stock prices and consumer confidence 2 . The consumer confidence indicator contains important information used by central banks about consumer expectations with respect to the general state of the economy, their financial situation and the development of prices. The vector of exogenous variables X t contains the following variables: the global oil price (op*), the euro area short-term nominal interest rate (r*), the euro area consumer price index (cpi*) or the global commodity price index (cp*), and the euro area stock price index (sp*). These variables are used to control for global supply and demand shocks, as well as for the evolution of prices in the world and the euro area. The global oil price is an asset price that the central bank wants to respond, as a higher oil price will induce inflationary pressures through the cost channel. The inclusion of the euro area short-term interest rate allows to control for spillovers emanating from foreign monetary policy innovations. The euro area consumer price index or the global commodity price index is used to control for the evolution of the global level of prices3 . Finally, the euro area stock price index allows to control for financial and economic uncertainty in the euro area. In the augmented specifications, we add in turn the log of real per capita private consumption (c), the log of real per capita private investment (i), the trade balance (tb), the unemployment rate (u) and the log of nominal per capita wage (w)4 .

Model for Unconventional Monetary Policy

The baseline VAR model describing the transmission mechanisms of unconventional monetary policy contains the log of the industrial production index (ip), the log of the consumer price index (cpi), the log of the central bank's reserve assets (ra), the long-term government bond yields (lr), the log of the real effective exchange rate (rer) and the log of the stock price index (sp). The specification of the baseline model is such to capture the exchange rate and stock prices channels. The inclusion of the long-term government bond yields is of key importance since it enables to control for signaling and portfolio balance effects. The risk-neutral component of the long-term government bond yields allows to capture economic agents' expectations about the future shortterm interest rates. The risk premium component enables to capture risks related to uncertainty regarding growth, inflation and changes in issuer-specific risks. It also contains a premium due to supply and demand factors in the government bond market. The model contains three critical exogenous variables: the euro area reserve assets (ra*), the euro area consumer price index (cpi*) and the euro area stock price index (sp*). In the alternative specifications, we replace the industrial production index by switching in turn the log of real per capita private consumption, the log of real per capita private investment, the trade balance, the unemployment rate and the nominal wage.

Identification: The Recursive Approach

The paper applies the recursive approach to identify the structural shocks. This identification scheme imposes a causal ordering from the top variables to the bottom variables based on the economic theory. For the baseline model of conventional monetary policy, the relationship between the vector of reduced form shocks and the vector of structural shocks is given by:

[ ] [ ] = [ ] [ ] . (4) 
The baseline model (A) is specified with the particular order of: the consumer confidence indicator, the output, the inflation rate, the official bank policy rate, the real effective exchange rate and the stock price index. We impose short-run restrictions, which prevent a structural shock from affecting an endogenous variable contemporaneously. The particular ordering of the variables has the following implications: (i) The domestic macroeconomic aggregates such as the output and the inflation rate do not react contemporaneously to the conventional monetary policy shock. The fact that monetary policy decisions affect domestic variables with a lag is in line with the transmission mechanism of monetary policy emphasized in the theoretical set-up in [START_REF] Svensson | Inflation forecast targeting: Implementing and monitoring inflation targets[END_REF]. (ii) The simultaneous reaction of conventional monetary policy to consumer expectations and the macroeconomic environment is allowed by placing the consumer confidence indicator, the output and the inflation rate above the official bank policy rate in the ordering. This can be rationalized on the grounds that the interest rate is the main tool of central bank's monetary policy whose objective is to stabilize the output gap and maintain price stability. Allowing for a contemporaneous response of monetary policy to the consumer confidence indicator is plausible in the view of the importance of this variable as a policy target. (iii) The real effective exchange rate and stock prices react simultaneously to the conventional monetary policy shock. Monetary policy is one of the main determinants of the exchange rate and is therefore ordered before it. The stock price index is ordered last since it is the most endogenous variable of the system, being affected by both domestic and foreign structural shocks. Finally, by including the foreign variables as exogenous, we assume that there is no feedback effect of domestic variables on the world economy5 . At the same time, the contemporaneous impact of exogenous variables on the endogenous ones is allowed.

In the augmented specifications, private consumption and private investment are ordered before the output, which can be justified on the grounds that innovations in these national income components have immediate effects on the output. The trade balance is ordered before the real effective exchange rate since it takes time for demand for exports and imports to change in response to a movement in currency. The nominal wage is placed after the inflation rate in the ordering, which reflects that nominal wages may be a mark-up on inflation. Nominal wages can be important as they indicate inflationary pressures that the central bank may want to respond when setting the interest rate. Because of the possible existence of labor market rigidities, the unemployment rate is assumed not to be very sensitive to changes in the other variables of the system within the same quarter. For the baseline model of unconventional monetary policy, equation ( 4) can be expressed as follows:

[ ] [ ] = [ ] [ ] (5) 
The baseline model includes the variables with the following ordering: the industrial production index, the consumer price index, the central bank's reserve assets, the long-term government bond yields, the real effective exchange rate and the stock price index. The particular ordering of the variables has the same motivations and implications as those for the case of conventional monetary policy. In the alternative specifications, private consumption, private investment and the unemployment rate are all ordered first in the system, whereas the nominal wage and the trade balance are ordered just after the consumer price index and the long-term government bond yields, respectively.

Data Description

For the examination of the transmission mechanisms of conventional monetary policy, we use quarterly seasonally adjusted data for Switzerland and the United Kingdom over the period 1990-2009. The appendix A.1 provides details on definitions and data sources for all variables used in this study. The components of national income are in real terms and were obtained by dividing them by the GDP deflator. They are expressed in their per capita terms. For Switzerland, all the series are taken from Federal Reserve Bank of St. Louis (FRED), with the exception of the nominal wage series, which is obtained from the Organisation for Economic Co-operation and Development (OECD). For the United Kingdom, the series are obtained from four sources. The consumer confidence indicator, the output, the real effective exchange rate, the trade balance, the inflation rate, private consumption, the unemployment rate and the stock price index series come from FRED. The nominal wage series is obtained from the Office for National Statistics (ONS). Private investment series is taken from the annual macro-economic database of the European Commission (AMECO) and the official bank policy rate series is drawn from the Bank of England (BoE) database. The global oil price, the global commodity price index, and the euro area series, including the short-term interest rate, the consumer price index and the stock price index come all from FRED. Due to the differences in availability of data for these two countries, we use different definitions for certain variables. Consumer confidence corresponds to the confidence composite indicator from consumer opinion surveys of the European Commission. The consumer confidence indicator is based on answers to questions on the expected change in the financial situation of households, general economic conditions, unemployment and savings, all over the next 12 months. It is expressed as the arithmetic average of the seasonally adjusted balances, which are constructed as the difference between the percentages of respondents giving positive and negative replies. A positive balance indicates an increase in the consumers' confidence with regards future economic conditions, while a negative balance indicates a pessimistic attitude. The output corresponds to the gross domestic product. Private investment is defined as gross fixed capital formation of the private sector 6 . Private consumption refers to private final consumption expenditure. The inflation rate refers to the growth rate same period previous year of the consumer price index for all items. The official bank policy rate is defined as the three-month Swiss franc London Interbank Offered Rate (LIBOR) for Switzerland and the official bank rate for the United Kingdom. The trade balance corresponds to real net exports of goods and services as a percentage of GDP. The real effective exchange rate is the real narrow effective exchange rate, and an increase means real appreciation in the domestic currency against the rest of the world. Nominal wages are defined as wages and salaries. The unemployment rate is the ratio of registered unemployed under the labor force. Stock prices are defined as the total share price index for all shares. The euro area short-term interest rate is constructed by combining the German three-month interbank rates and the euro area three-month interbank rates. The euro area consumer prices refer to the consumer price index for all items for the euro area. The euro area stock prices correspond to the total share price index for all shares for the euro area. The global oil price refers to the global price of West Texas Intermediate crude and global commodity prices to the global price index of all commodities.

For the examination of unconventional monetary policy, we use monthly seasonally adjusted data over the period 2009-2017. The components of national income are in real terms and were obtained by dividing them by the consumer price index. The consumer price index, the real effective exchange rate, the stock price index, the central bank's reserve assets, the global oil price and euro area series are available at the monthly frequency and were taken from their respective sources. Private consumption, private investment, the trade balance and the nominal wage 7 series have been obtained converting data from quarterly to monthly frequency using the Denton method as implemented in EVIEWS version 10. Definitions and sources of the new series used for the case of unconventional monetary policy are the following. Reserve assets refer to the official total reserve assets for Switzerland and government stock (gilts) for the United Kingdom. They are obtained from the Swiss National Bank (SNB) and the ONS databases. Consumer prices refer to the consumer price index for all items. Industrial production corresponds to the production of total industry index. The long-term government bond yields are defined as the ten-year government bond yields. The euro area reserve assets correspond to the European Central Bank's assets. These series are all taken from FRED.

Figure 1 shows the evolution of conventional and unconventional monetary policies over the periods 1990-2017 and 2000-2017 8 , respectively. It can be seen that the official bank policy rates have approached the zero lower bound in early 2009, when central banks implemented the first conventional measures in response to the global financial crisis. There is a visible structural change in the reserve assets at the end of 2008 when central 6 For Switzerland, gross fixed capital formation of the private sector series is not available at the quarterly frequency. Instead, we use gross fixed capital formation series, which is available at this frequency, to avoid excessive loss of information due to the interpolation of the series. 7 For the United Kingdom, we use the log of hourly earnings in the manufacturing sector, which is available at the monthly frequency. For Switzerland, the model could not be estimated in Stata 13 using the log of nominal per capita wage because of collinearity issues. Thus, we use the growth rate of the nominal wage, defined as the log difference of wages and salaries. 8 The data for reserve assets are only available since 2000. banks started to implement unconventional monetary policy measures 9 . For this reason, the estimation sample period for the case of unconventional monetary policy covers the post-2009 period. A common preliminary examination of the data properties is to check the order of integration of the series with unit root tests. However, as pointed out by [START_REF] Cochrane | A critique of the application of unit root tests[END_REF], unit root tests have low power in small samples and can potentially lead to misleading conclusions. Since our analysis is based on sub-periods, we do not perform such an examination of the series. The descriptive statistics of the data are provided in tables A.3.1 and A.3.2. 

Empirical Analysis

This section presents the results from the empirical analysis. Before proceeding with the VAR estimation, we first have to check whether the baseline model and the alternative specifications are correctly specified. Different specification tests are performed, including residual autocorrelation and cointegration tests. We then present the results of the VAR estimation. We interpret the results from the orthogonalized impulse response functions and the variance decomposition analysis. The figures show the responses of the endogenous variables to a one standard deviation shock to conventional and unconventional monetary policy 10 . The impulse response functions are reported for a horizon of five years for the case of conventional monetary policy and two years and a half for the case of unconventional monetary policy, with the 68 percent confidence interval 11 . The results of the variance decomposition analysis are reported for a horizon of two years. Subsection 5.1 presents the results of the specification tests and subsection 5.2 the results of the VAR estimation. 9 We perform the [START_REF] Zivot | Further Evidence on the Great Crash, the Oil-Price Shock, and the Unit-Root Hypothesis[END_REF] unit root test with a single structural break for the official bank policy rate and central bank's reserve assets in order to motivate the choice to separate the pre-2009 period and the post-2009 period. The results of the test reveal that structural breaks in central bank's reserve assets occurred in 2009m6 for Switzerland and 2008m10 for the United Kingdom. In addition, structural breaks in the official bank policy rate were identified in 1995q1 and 2008q4, respectively. For Switzerland, although the identified structural break does not coincide with the year 2009, interest rates reached unprecedent low levels at the end of 2008 and have turned negative since the beginning of 2015. Thus, we can reasonably assume that another structural break in the official bank policy rate occurred in 2009. 10 The impulse responses are symmetrical, so an expansionary or contractionary shock yields the same absolute values. 11 68% error bands are commonly used in the VAR literature (e.g., [START_REF] Giordano | The effects of fiscal policy in Italy: Evidence from a VAR Model[END_REF][START_REF] Caldara | What are the Effects of Fiscal Policy Shocks? A VAR-based Comparative Analysis[END_REF][START_REF] Mountford | What are the effects of fiscal policy shocks?[END_REF][START_REF] Anzuini | The impact of monetary policy shocks on commodity prices[END_REF]. Although it is a common practice, there is no formal theoretical justification for this choice. [START_REF] Sims | Error Bands for Impulse Responses[END_REF] pointed out that error bands corresponding to 0.68 probability are often more useful than 0.90 or 0.95 bands since they provide a measure of shape uncertainty and a more precise estimate of the true coverage probability. We use the 68% error bands to follow the existing literature and facilitate the comparison of impulse responses between the various model specifications.

Specification Tests

We refer to the residual autocorrelation test conclusions to select the appropriate number of lags for the baseline VAR model and the alternative specifications. The results of the test are presented in tables A.4.1 and A.4.2. For the case of conventional monetary policy, the literature generally uses between one and four lags for the VAR model (e.g., [START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF][START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF]. Since our model specification requires the estimation of many parameters, we use a small number of lags to minimize the loss of degrees of freedom. The number of lags is set to two, three or four, depending on the model specification, when they provide serially uncorrelated residuals. Considering the short sample period for the case of unconventional monetary policy, we use two or three lags, following [START_REF] Gambacorta | The Effectiveness of Unconventional Monetary Policy at the Zero Lower Bound: A Cross-Country Analysis[END_REF]. The results from the Breusch-Godfrey Lagrange Multiplier test reveal that no serial correlation is detected in the different specifications of both model cases.

The series are then analysed to detect possible cointegration relations among them. Johansen procedure [START_REF] Johansen | Likelihood-based Inference in Cointegrated Vector Autoregressive Models[END_REF] is performed within the VECM representation of the VAR model to check whether the series are cointegrated. The results of the Johansen cointegration test with constant and linear trend are presented in tables A.5.1 and A.5.2. They indicate that the series are cointegrated and that one or more cointegration relationships are present in the different model specifications. Therefore, the VAR models can be estimated in levels or in the corresponding VECM form. Since the cointegration structure is unknown, we prefer to use VAR models rather than VECMs. The VECM approach is also less appropriate when short time series are used, as it becomes more difficult to define cointegration relations among them. In addition, the use of VAR models facilitates comparison with the existing literature examining the relationships between monetary policy and economic variables.

Empirical Results

First of all, the empirical analysis is carried out for evaluating the effects of conventional monetary policy shocks in the baseline model and in the augmented specifications with quarterly data. We then proceed with the evaluation of the effects of unconventional monetary policy shocks in the baseline model and in the alternative specifications with monthly data. Our modelling approach shows that augmenting the VAR model with a forward-looking informational variable of near-term development in economic activity and several foreign exogenous variables is able of producing theory-consistent responses of macroeconomic aggregates to monetary policy shocks. The obtained results indicate that conventional and unconventional monetary policies were effective in providing temporary stimulus to the economies of Switzerland and the United Kingdom during the considered periods. The qualitative responses are generally similar in both model cases12 . Figures 2 to 5 display the impulse response functions for the case of conventional monetary policy and figures 6 to 9 those for the case of unconventional monetary policy. Table 1 contains the results of the variance decomposition analysis. Tables A.6.1 and A.6.2 provide additional details on the results described in this section.

The Dynamic Effects of Conventional Monetary Policy Shocks

In Switzerland, after an expansionary conventional monetary policy shock, the nominal interest rate decreases, and inflation rises during two quarters before falling temporarily and slightly. The latter finding suggests that the introduction of the euro area consumer price index as an indicator of future inflation rates reduced the duration of the price decline after an expansionary conventional monetary policy shock but did not completely eliminate it, as it persists for a few lags in Switzerland. A positive innovation leads to an increase in output during one year. [START_REF] Kugler | Monetary Policy Under Low Interest Rates: The Experience of Switzerland in the late 1970s[END_REF] and Assenmacher-Wesche (2008) obtain similar findings as regards the response of output and inflation for Switzerland. After an expansionary shock, consumer confidence increases during approximately one year, indicating a positive perception of households with regards future economic conditions. Households interpret this as a signal of low monetary policy rates to come over a prolonged period and anticipate an increase in output and prices. As regards the national accounts, the rise in output is accompanied by a temporary increase in private consumption and private investment. The decline in interest rates makes borrowing more attractive with respect to saving, which stimulates private activity. In the financial market, stock prices increase sharply during one year. An expansionary monetary policy improves financing conditions, which fosters firms' investment activities and growth. This in turn has positive effects on the expected amount of future cash flows and increases the price of the firm's stock. Since changes in monetary policy rates affect financing conditions in the whole market, all firms experience a rise in their stock prices and consequently the key stock indexes go up. Turning on the labor market variables, unemployment declines slightly during four years and nominal wages increase after six quarters. The response of labor market variables can be rationalized on the grounds that expanded output leads firms to create new business activities and vacancy positions, thus implying an increase in labor demand. In relation to the open economy variables, the real effective exchange rate appreciates surprisingly on impact, although it can be noted that its response is mostly insignificant across the entire impulse response horizon, while net exports increase during three quarters. Evidence of an exchange rate puzzle for Switzerland is also observed in Assenmacher-Wesche (2008) but not in [START_REF] Natal | Analyse Empirique de la Politique Monétaire à l'Aide de Modèles (B)(S) VAR[END_REF][START_REF] Natal | The Credit Channel in a Small Open Economy: A VAR-based Empirical Evidence for Switzerland[END_REF]. This could be partly justified on the grounds that the latter studies include credit variables in their analysis. The credit channel can potentially amplify the response of national income components, which may in turn lead to increased demand for foreign currency and a subsequent real depreciation. In the United Kingdom, after an expansionary shock, the nominal interest rate declines, while inflation increases after approximately seven quarters. It can be noted that the decline in prices is present in the earlier period, although the response is almost insignificant. This finding is consistent with [START_REF] Christiano | Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy[END_REF] for the United States who find that monetary policy has a weak effect on inflation and does not completely eliminate the price puzzle for the first lags. Following a decrease in the central bank's policy rate, the output increases steadily and consumer confidence as regards the future economic development increases temporarily. To the best of our knowledge, no other previous study has investigated the impact of conventional monetary policy on consumer confidence in the United Kingdom. In the recent literature, [START_REF] Debes | Towards a consumer sentiment channel of monetary policy[END_REF] find a similar response of consumer confidence for the United States. In relation to the national accounts, the rise in output is accompanied by a persistent increase in private consumption. In contrast, private investment does not react significantly after an expansionary shock. The positive response of output is consistent with [START_REF] Cloyne | The Macroeconomic Effects of Monetary Policy: A New Measure for the United Kingdom[END_REF] for the United Kingdom. In the financial market, stock prices increase during two quarters before their response turns negative until the sixth quarter. In the labor market, unemployment declines insignificantly, while nominal wages increase slightly and persistently. Similar findings are obtained for Norway in [START_REF] Bjørnland | Monetary Policy and Exchange Rate Interactions in a Small Open Economy[END_REF]. The response of labor market variables can be explained by the output dynamics. The observed rise in nominal wages might reflect higher productivity and can be justified by the increase in labor demand, resulting from expanded output. In relation to the open economy variables, an expansionary conventional monetary policy shock implies a strong and immediate depreciation of the real effective exchange rate. The initial depreciation is followed by a gradual appreciation until the initial steady state level is reached, thereby providing support to the [START_REF] Dornbusch | Expectations and Exchange Rate Dynamics[END_REF] exchange rate overshooting hypothesis. Finally, the trade balance deteriorates during two quarters before its response turns insignificant. This finding is not consistent with [START_REF] Kim | Effects of monetary policy shocks on the trade balance in small open European countries[END_REF], which can be partly justified by the differences in the model specification and the covered sample period13 .

The Dynamic Effects of Unconventional Monetary Policy Shocks

The empirical analysis for the case of unconventional monetary policy reveals that the central bank's reserve asset purchases have slight and temporary positive effects on the Swiss economy. After an expansion of central bank's reserve assets, consumer prices increase slightly, while the long-term government bond yields decline temporarily and slightly. The rise in prices can be justified by the increase in liquidity in the market, which leads to inflationary pressures. The negative response of yields is consistent with [START_REF] Christensen | Transmission of Quantitative Easing: The Role of Central Bank Reserves[END_REF].

An expansionary policy has temporary positive effects on the real economy by increasing slightly industrial production, private consumption and private investment. However, it can be noted that the response of private consumptions turns slightly negative after approximately one year. The slight boost in economic activity can be justified by the temporary decline in long-term interest rates, which facilitates general financing conditions and stimulates aggregate demand. An expansion of central bank's reserve assets has temporary positive effects on the labor market by reducing unemployment and increasing nominal wages slightly. The response of labor market variables can be justified on the grounds that expanded output leads firms to create new business activities and vacancy positions, thus implying an increase in labor demand. In the financial market, an expansionary shock implies a sharp and temporary increase in stock prices. Turning on the open economy variables, the real effective exchange rate depreciates temporarily and net exports increase during ten months. These findings can be explained on the grounds that expansions of central bank's reserve assets cause a fall in the yields of assets denominated in domestic currency, which makes domestic bonds less attractive and leads to a real depreciation due to the decline in demand for domestic currency. The trade balance improvement can be attributed to the depreciation of the real effective exchange rate, which boosts exports and discourages imports. Our findings indicate that the unconventional measures were effective in providing some stimulus to the United Kingdom economy at the zero lower bound. After an expansion of central bank's reserve assets, consumer prices increase steadily, while the long-term government bond yields decline after approximately eight months. The negative response of long-term government bond yields can be explained by the signaling and portfolio balance effects. First, it may reflect expectations of economic agents about lower monetary policy rates to come over a prolonged period (signaling effect). Second, as central bank's reserve asset purchases reduce the supply of long-term government bonds, private investors need to adjust their portfolios towards assets of similar characteristics (portfolio balance effect). As a result, the price of the purchased bonds rises, which in turn lowers their yields. The latter finding is in line with [START_REF] Joyce | The Financial Market Impact of Quantitative Easing in the United Kingdom[END_REF]. The positive effect on economic activity is characterized by an increase in industrial production, private consumption and private investment. However, it can be noted that an expansionary unconventional monetary policy shock initially reduces industrial production. The initial decline in industrial production could be explained by the exchange rate channel. The real depreciation of the domestic currency resulting from an expansion of central bank's reserve assets increases the costs of imported intermediate inputs, which may not be offset by the higher revenue from the export of final goods because the period is not long enough for firms to produce more output. In the financial market, stock prices rise during one year. Central bank's reserve asset purchases increase the liquidity injected in the markets and lower long-term interest rates, which in turn affects the stock market through two different mechanisms. First, lower borrowing costs for firms translate into higher profitability and a higher propensity to invest. Then, the low return offered in the bond market leads to a move of investors away from it and towards the stock market. These two mechanisms contribute to the rise in prices in the stock market. The increase in stock prices and the decrease in long-term interest rates transmit to the real economy through an increase in the wealth of shareholders and the reduction of costs of capital, thus implying a subsequent increase in spending and economic growth. Turning on the labor market variables, unemployment declines slightly and persistently, while nominal wages follow the opposite dynamics. Finally, the real effective exchange rate depreciates and net exports decline surprisingly during five months.

Variance Decomposition Analysis

In order to assess the relative importance of conventional and unconventional monetary policy shocks, the variance decomposition analysis is implemented. It provides informative conclusions about the effectiveness of the respective monetary policies. The results are presented for the first two years following the structural shocks in table 1.

We start with the description of the variance decomposition of Swiss macroeconomic aggregates with respect to conventional monetary policy shocks. Central bank's policy rate innovations explain a significant share of the variability in consumer confidence and stock prices. They account for 6.60 and 14.98 percent of their fluctuations after one year, respectively. National income and its components are generally little sensitive to unexpected changes in monetary policy rates at the first quarter horizons. The contribution to the variability of private investment and the trade balance reaches 6.83 and 5.25 percent after one year, respectively. On the other hand, the contribution to the variability of private consumption is relatively low at all horizons. Conventional monetary policy shocks explain a relatively small share of the variability of the real effective exchange rate and inflation. In relation to the labor market variables, the contribution of conventional monetary policy shocks to fluctuations in unemployment and nominal wages is also relatively modest.

The contribution of unconventional monetary policy shocks to the variability of the central bank's reserve assets is lower at all horizons than that of conventional monetary policy shocks to the variability of the official bank policy rate. This means that unconventional monetary policy has been more systematic during the crisis, responding more to economic shocks than conventional monetary policy during the pre-crisis period. Exogenous increases in central bank's reserve assets have a greater contribution to the variability of the real effective exchange rate and consumer prices than innovations in the official bank policy rate. Unconventional monetary policy shocks explain 10.95 percent of fluctuations in stock prices after one year. The contribution to the variability of the real effective exchange rate, trade balance and consumer prices reaches 5.35, 8.12 and 10.61 percent after two years, respectively. In contrast, industrial production and long-term government bond yields are little sensitive to unexpected changes in central bank's reserve assets. Moreover, the contribution to the variability of national income components and labor market variables is quite modest at the first month horizons, although it increases progressively over time. The shares of the variance of private consumption, nominal wages and unemployment resulting from unconventional monetary policy shocks reach 10.10, 4.99 and 5.98 percent after two years, respectively.

In the United Kingdom, the contribution of conventional monetary policy shocks to the variability of national income and its components increases after a few lags, although it remains quite modest at all horizons. These findings are consistent with the assumption that economic activity reacts with a delay to monetary policy decisions. In addition, the share of the variability of the trade balance explained by central bank's policy rate innovations is relatively moderate at all horizons. The variance decomposition analysis reveals that conventional monetary policy shocks explain up to 5.11 percent of the variability in consumer confidence after two years. The contribution of conventional monetary policy shocks to fluctuations in the official bank policy rate is 90.49 percent at the first quarter horizon and declines considerably over time. The variability of the real effective exchange rate explained by conventional monetary policy shocks is substantial on impact with a value up to 30.68 percent, before declining progressively over time. This result is consistent with the [START_REF] Dornbusch | Expectations and Exchange Rate Dynamics[END_REF] exchange rate overshooting prediction. Despite this, the contribution to the variability of inflation is modest at all horizons. Conventional monetary policy innovations explain about 6.46 percent of stock prices variability on impact and up to 18.63 percent of their variability after two years. On the other hand, the contribution of conventional monetary policy shocks to the variability of unemployment and nominal wages is up to 2.19 and 1.90 percent, respectively.

The variance decomposition analysis reveals that conventional monetary policy has been more systematic than unconventional monetary policy in the United Kingdom, responding more to economic variables and less to unsystematic monetary policy shocks. Unconventional monetary policy shocks have a greater contribution to the variability of industrial production and consumer prices than conventional monetary policy shocks. They account for 20.13 and 16.38 percent of their variability after two years, respectively. In contrast, private consumption, private investment and net exports are little sensitive to unexpected changes in the central bank's reserve assets. The share of fluctuations in the long-term government bond yields explained by unconventional monetary policy shocks is small at the first month horizons and only increases after one year. The contribution to the real effective exchange rate variability is up to 10.86 percent, while the contribution to fluctuations in stock prices increases progressively over time and reaches a maximum of 11.28 percent after one year. Finally, the variance of labor market variables resulting from unconventional monetary policy shocks is modest at all month horizons.

The main findings of the variance decomposition analysis can be summarized as follows. First of all, conventional and unconventional monetary policy shocks have a significant contribution to stock prices variability. In addition, the results indicate that conventional monetary policy explains a meaningful part of the variability in consumer confidence. There are also some differences in the obtained results between the contribution of conventional and unconventional monetary policy shocks to the variability of economic variables. First, our findings reveal that unconventional monetary policy has been more systematic than conventional monetary policy in Switzerland, while the opposite holds true in the United Kingdom. Second, unconventional monetary policy shocks have a greater contribution to the variability of consumer prices than conventional monetary policy shocks. Finally, unconventional monetary policy shocks have a greater contribution to the variability of the real effective exchange rate than conventional monetary policy shocks in Switzerland, while the opposite holds true in the United Kingdom.

Conclusions

This paper provides a detailed empirical examination on the transmission mechanisms of conventional and unconventional monetary policies on various macroeconomic aggregates in open economies. The study contributes to the literature by investigating the role of stock prices and consumer expectations in the transmission of monetary policy. The analysis is carried out for two non-EMU countries, Switzerland and the United Kingdom, over the period 1990-2017. The paper proposes two distinct structural VAR models. The baseline model for the case of conventional monetary policy covers the pre-2009 period, while the baseline model for the case of unconventional monetary policy covers the post-2009 period. The study is based on subperiods since the implementation of quantitative easing can be viewed as a new monetary policy regime. Using the recursive approach, we identify two monetary policy shocks: (i) the official bank policy rate (ii) the central bank's reserve assets. The modelling approach consists in augmenting the VAR model with a forward-looking informational variable of near-term development in economic activity and several foreign exogenous variables. For the case of conventional monetary policy, the consumer confidence indicator is used since it contains important information used by central banks about consumer expectations as regards future economic conditions. For the case of unconventional monetary policy, the long-term government bond yields are used to capture consumer expectations about future short-term interest rates.

The conducted analysis reveals that the inclusion of a forward-looking informational variable of near-term development in economic activity and a financial variable such as the stock prices is of key importance for the monetary policy assessment. We provide evidence for the existence of a consumer confidence channel in the transmission mechanism of conventional monetary policy. An expansionary policy enhances households' perception with regards future economic conditions, which may result in a tendency to consumer more and save less. Thus, changes in consumer confidence can potentially amplify the effects of monetary policy on the real economy. Moreover, the results indicate that the long-term government bond yields, the exchange rate and stock prices have an important role in the transmission mechanism of unconventional monetary policy. The increase in stock prices and the decrease in long-term interest rates transmit to the real economy through an increase in the wealth of shareholders and the reduction of costs of capital, thus implying an increase in spending and economic activity. Although the above results have limited policy implications, they reveal the importance of considering these specific transmission channels and controlling for global supply and demand shocks in order to provide a comprehensive analysis of the effects of monetary policy.

Our findings indicate that conventional and unconventional monetary policies were effective in providing temporary stimulus to the economies of Switzerland and the United Kingdom during the considered periods. Conventional monetary policy shocks have temporary expansionary effects in both non-EMU countries by increasing national income components and consumer price inflation. Our findings reveal that expansionary shocks lead to a temporary increase in consumer confidence and stock prices. The boost in economic activity is also reflected by the fall in unemployment and the increase in nominal wages. However, the real effective exchange rate's reaction to conventional monetary policy shocks presents some contradictory patterns. In the United Kingdom, conventional monetary policy shocks imply a strong and immediate real depreciation, followed by a gradual appreciation until the initial steady state level is reached, thus providing support to the [START_REF] Dornbusch | Expectations and Exchange Rate Dynamics[END_REF] exchange rate overshooting prediction. In contrast, the real effective exchange rate appreciates surprisingly on impact in Switzerland, providing evidence of an exchange rate puzzle. In addition, net exports increase temporarily in Switzerland, while they decline temporarily in the United Kingdom.

Unconventional monetary policy shocks have expansionary effects in both countries by temporarily increasing industrial production, private consumption and private investment. Nevertheless, the results indicate that the positive effects on the Swiss economy are relatively small and transitory. An expansion of central bank's reserve assets leads to an increase in consumer prices and a decline in the long-term government bond yields. These movements are associated with a substantial increase in stock prices. The labor market is characterized by a slight decline in unemployment and a slight rise in nominal wages. Unconventional monetary policy shocks imply a real depreciation in both countries, accompanied by an increase in Swiss net exports and a decline in the United Kingdom net exports. The variance decomposition analysis reveals that conventional and unconventional monetary policy shocks have a significant contribution to stock prices variability. The results also indicate that conventional monetary policy explains a meaningful part of the variability in consumer confidence. Finally, our findings suggest that unconventional monetary policy has been more systematic than conventional monetary policy in Switzerland, responding more to economic variables and less to unsystematic monetary policy shocks, while the opposite holds true in the United Kingdom.

The analysis in this paper leaves the floor for future research on empirical open economy macroeconomics and monetary policy. A first extension of the paper could be to examine the interaction between fiscal and monetary policies as central banks might want to respond to changes in government spending and taxation. Since our analysis is based on sub-periods, our estimation sample is not sufficiently long to include fiscal variables in the VAR models. However, we believe that including them would enable a better identification of exogenous structural monetary policy shocks. Another extension could be to include a credit variable in the VAR model as it would provide a better understanding of the response of output and demand components to monetary policy shocks. The inclusion of the credit channel can potentially amplify the response of demand components, which in turn could lead to a greater impact of innovations in monetary policy on the real economy. In addition, alternative methods can be used for the identification of conventional and unconventional monetary policy shocks. For instance, it will be meaningful to identify monetary policy shocks using sign restrictions and compare the results with those in this paper.

United States reserve assets: Total assets (less eliminations from consolidation), Code: WALCL. Source: Federal Reserve Bank of St. Louis. b We refer to the residual autocorrelation test conclusions to select the appropriate number of lags. The number of lags is set to two or three depending on the model specification when they provide serially uncorrelated residuals. 

A.2 Model Specifications

A.5 Johansen Cointegration Maximum Eigenvalue Test
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 2345 Figure 2: Impulse response functions to a conventional monetary policy shock (Baseline model, Switzerland)
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 6 Figure 6: Impulse response functions to an unconventional monetary policy shock (Baseline model, Switzerland)

Table 1 : Variance decomposition (Switzerland, United Kingdom)

 1 

				Switzerland	United Kingdom
		Quarter Month CMP	UCMP	CMP	UCMP
	Consumer confidence;	1	3	0.00	1.78	0.00	0.28
	Long-term government	2	6	3.90	1.24	0.37	0.24
	bond yields (CMP; UCMP)	4	12	6.60	1.70	1.60	0.53
		8	24	6.14	2.50	5.11	8.76
	Output;	1	3	0.00	0.04	0.00	2.77
	Industrial production	2	6	2.31	0.26	0.18	2.81
	(CMP; UCMP)	4	12	3.37	0.39	0.70	9.30
		8	24	2.23	4.76	4.16	20.13
	Inflation; Consumer prices	1	3	0.00	0.88	0.00	0.09
	(CMP; UCMP)	2	6	1.15	1.82	0.40	0.97
		4	12	1.18	5.06	1.33	5.19
		8	24	2.28	10.61	2.52	16.38
	Official bank policy rate;	1	3	95.93	85.19	90.49	91.30
	Reserve assets	2	6	78.44	74.24	71.23	91.59
	(CMP; UCMP)	4	12	64.16	52.72	49.70	87.27
		8	24	52.85	44.55	40.32	56.77
	Real effective exchange	1	3	0.97	7.39	30.68	1.59
	rate	2	6	0.94	5.03	17.50	3.78
		4	12	0.74	4.65	11.18	8.00
		8	24	1.51	5.35	11.05	10.86
	Stock prices	1	3	7.84	14.34	6.46	1.60
		2	6	14.55	11.85	8.80	6.26
		4	12	14.98	10.95	18.35	11.28
		8	24	12.62	14.15	18.63	10.63
	Private consumption	1	3	0.00	0.16	0.00	0.12
		2	6	0.80	2.02	2.84	0.06
		4	12	1.81	3.20	3.19	0.07
		8	24	2.09	10.10	4.07	1.65
	Private investment	1	3	0.00	0.24	0.00	0.02
		2	6	4.92	0.52	0.04	0.04
		4	12	6.83	2.79	0.91	0.52
		8	24	5.69	1.83	1.33	3.69
	Trade balance	1	3	0.08	1.21	2.61	2.41
		2	6	4.72	7.36	4.68	3.65
		4	12	5.25	7.90	4.15	3.51
		8	24	5.26	8.12	3.70	3.60
	Nominal wages	1	3	0.00	0.50	0.00	0.61
		2	6	1.20	1.95	0.22	0.58
		4	12	2.64	4.58	1.27	1.51
		8	24	2.83	4.99	1.90	5.23
	Unemployment rate	1	3	0.00	0.46	0.00	0.22
		2	6	0.00	0.88	0.08	0.30
		4	12	0.44	4.06	0.52	0.29
		8	24	6.21	5.98	2.19	2.20

Table A .2.1: Model specifications

 A For the United Kingdom, the global commodity price index (cp*) is used instead of the euro area consumer price index (cpi*). Residual autocorrelation test (p-value) is based on the residuals from the reduced VAR form. Reported pvalues are from the Breusch-Godfrey Lagrange Multiplier test. No serial correlation under the null hypothesis.

	Switzerland	0.03218	0.24853		0.07107	0.33830		2
	United Kingdom	0.00054	0.12321		0.37615	0.14492		2
	Specification	Endogenous variables		Exogenous variables a
	Conventional monetary policy (CMP)					
	A	ci	y		r	rer	sp		r*	cpi* sp* op*
	B	ci	c	y		r	rer	sp	r*	cpi* sp* op*
	C	ci	i	y		r	rer	sp	r*	cpi* sp* op*
	D	ci	y		r	tb	rer	sp	r*	cpi* sp* op*
	E	ci	u	y		r	rer	sp	r*	cpi* sp* op*
	F	ci	y		w	r	rer	sp	r*	cpi* sp* op*
	Unconventional monetary policy (UCMP)				
	A	ip	cpi	ra	lr	rer	sp		ra*	cpi*	sp*
	B	c	cpi	ra	lr	rer	sp		ra*	cpi*	sp*
	C	i	cpi	ra	lr	rer	sp		ra*	cpi*	sp*
	D	cpi	ra	lr	tb	rer	sp		ra*	cpi*	sp*
	E	u	cpi	ra	lr	rer	sp		ra*	cpi*	sp*
	F	cpi	w	ra	lr	rer	sp		ra*	cpi*	sp*
				Table A.2.2: Summary of variables		
	Variables				Notation	Variables			Notation
	Consumer confidence			ci	Private investment		i
	Output					y	Nominal wages			w
	Inflation rate						Trade balance			tb
	Official bank policy rate			r	Unemployment rate		u
	Real effective exchange rate			rer	Euro area interest rate		r*
	Stock prices					sp	Euro area consumer prices	cpi*
	Industrial production			ip	Euro area reserve assets		ra*
	Consumer prices				cpi	Euro area stock prices		sp*
	Reserve assets				ra	Global oil price			op*
	Long-term government bond		lr	Global commodity prices		cp*
	yields									
	Private consumption				c				

a a

Table A .5.1: Johansen cointegration maximum eigenvalue test (CMP model specifications)

 A 

		Switzerland	United Kingdom
		Hypothesized	Hypothesized	Hypothesized	Hypothesized
		number of	number of	number of	number of
		cointegrating	cointegrating	cointegrating	cointegrating
		vectors	vectors	vectors	vectors
	Specification	Constant	Trend	Constant	Trend
	A	2	2	1	1
	B	4	5	2	2
	C	3	3	2	3
	D	3	3	2	2
	E	2	3	5	3
	F	4	5	4	5

Table A .5.2: Johansen cointegration maximum eigenvalue test (UCMP model specifications)

 A 

		Switzerland	United Kingdom	
		Hypothesized	Hypothesized	Hypothesized	Hypothesized
		number of	number of	number of	number of
		cointegrating	cointegrating	cointegrating	cointegrating
		vectors	vectors	vectors	vectors
	Specification	Constant	Trend	Constant	Trend
	A	2	2	3	4
	B	1	1	2	2
	C	1	1	2	2
	D	2	2	3	3
	E	2	1	2	2
	F	2	1	2	2

Since our empirical analysis is carried out on sub-periods and requires estimating a large number of parameters, including an additional variable would considerably lower the number of degrees of freedom. Although the credit channel is usually recognized as a potential channel of monetary policy in the literature (e.g.,[START_REF] Bernanke | Inside the Black Box: The Credit Channel of Monetary Policy Transmission[END_REF][START_REF] Mishkin | Symposium on the Monetary Transmission Mechanism[END_REF], most empirical studies neglect it. In normal times, banking system distress and significant disruptions in the supply of bank loans are relatively rare in developed banking sectors, as in Switzerland and in the United Kingdom. Thus, the bank lending credit channel may be relatively infrequent. For this reason, we do not consider it in the analysis of the transmission mechanisms of conventional monetary policy. However, this assumption is not likely to hold during periods of crisis and may therefore represent a potential limitation for the analysis of the transmission mechanisms of unconventional monetary policy.

Since the European Union is Switzerland's largest trading partner, the euro area consumer price index can be considered as a reasonable indicator of future inflation rates in the VAR model. Given the size and the specific characteristics of the United Kingdom economy, we follow the existing literature and use the global commodity price index as it contains more information about the evolution of the global level of prices (e.g.,[START_REF] Sims | Interpreting the macroeconomic time series facts: The effects of monetary policy[END_REF].

The model specifications are summarized in table A.2.1.

While this assumption is plausible for a small open economy such as Switzerland, we acknowledge that it may be somewhat restrictive in some respects for the United Kingdom. In particular, the United Kingdom stock price index is calculated from the prices of common shares of companies traded on the London Stock Exchange and therefore exhibits a correlation with the euro area stock price index. Nevertheless, considering the euro area stock price index as endogenous would require additional restrictive assumptions on the contemporaneous relations between domestic variables and the euro area stock price index. For simplicity purposes and in order to be consistent with our approach of separating domestic and foreign variables into two different blocks, we consider the euro area stock price index as exogenous.

In the analysis, the various specifications generally yield very similar results to those of the baseline model, with only small differences in the magnitude of the impulse responses. As a robustness check, we have estimated a variant of the presented models by including the effective federal funds rate and federal reserve assets, respectively, as exogenous variables to control for spillovers emanating from United States monetary policy innovations. Overall, the results remain similar to those of the paper. In addition, we have found no evidence of the price puzzle when using inflation based on GDP deflator instead of the consumer price index.

[START_REF] Kim | Effects of monetary policy shocks on the trade balance in small open European countries[END_REF] covers the period 1979-1996 and includes foreign variables as endogenous in the VAR model, meaning that the author allows feedback effect of the United Kingdom variables on the world economy.

Appendix

Euro area interest rate: German three-month interbank rates (1990)(1991)(1992)(1993), Code: IR3TIB01DEM156N. Three-month interbank rates for the euro area (1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009) 

A.3 Descriptive Statistics

A.4 VAR Model: Lag Length Selection and Specification tests

The sign shows the direction of the impact, and 0 means that the null hypothesis of no effect cannot be rejected at the 0.32 level of significance. The sign shows the direction of the impact, and 0 means that the null hypothesis of no effect cannot be rejected at the 0.32 level of significance.