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The purpose of this study is to shed light on the chain of causality frommacroeconomic financial policy to themi-
croeconomic investment function. Concretely, we aim to provide an in-depth analysis of the relationships be-
tween the monetary policy of central banks, the loan policy of commercial banks, and the investment behavior
of firms. We focus on countries that conduct their monetary policy under the inflation-targeting framework.
Our empirical analysis with data from Germany, Switzerland and Thailand provides several new insights. First,
after controlling for the US monetary policy, the monetary policy in Germany and Thailand appears to influence
the banks' lending rate in the short run (i.e. within two months), whereas the monetary policy in Switzerland
seems to be ineffective at influencing the banks' lending rate in the short run. Second, our results show that
the banks' lending rate has a negative effect on their loans and that this negative effect is weakened by their
growth opportunities. Third, we find that the supply of bank loans plays a more pivotal role in determining
firms' investment than the lending rate. Last but not least, we document that neither the lending rate nor the
loan-to-assets ratio moderates the sensitivity of the firms' investment to growth opportunities.
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1. Introduction

In this paper, we attempt to complement prior studies that examine
the effect ofmonetary policy on the economy (e.g., macroeconomic var-
iables such as consumption, employment and investment). While this
question has been debated amongst scholars (e.g., Bernanke & Blinder,
1992; Eisner, 1975; Hamburger, 1967; Milton, 1968, 1982) for several
decades, the main conclusion remains evasive. On the one hand, several
economists, such as Tucker (1966) note that even if monetary policy
may be able to lower interest rates,1 it is unlikely to have a significant
effect on price levels, investment and consumption in a timely manner.
On the other hand, some scholars, such as Bernanke and Blinder (1992),
Thorbecke and Alami (1992), Yu (1997), suggest that monetary policy
has a significant effect on the economy.
essonthi),
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and Piazzesi (2002)find that in-
Themain research question in this paper is whether a central bank's
monetary policy (which is measured as “monetary policy interest rate”)
influences corporate investment2 in countries that conduct their mone-
tary policy under the inflation-targeting regime that has become popu-
lar over the past decades. To answer this question,we examinewhether
the monetary policy interest rate (hereafter “policy interest rate”) af-
fects the lending rate of banks, and if in turn it encourages or discour-
ages firms' investment. Our results will shed light on the effectiveness
of monetary policy in manipulating firms' investment in a more recent
time. The insights from our study should be of interest to researchers
in the field of finance, but also for anyone involved in financial policy-
making.

Bernanke (1993) suggests that empirical evidence on the quantita-
tive significance of the money and credit channels is limited, and that
there is little evidence to suggest that in the US context, the Federal Re-
serve can influence the long-term real interest rates, or that investment
significantly responds to changes in the real interest rates. Most recent
2 Theoretically, the effectiveness ofmonetary policy on the economy through the bank-
ing or credit channel transmission depends on (1) the responsiveness of market interest
rate, especially banks lending rate, and loan supply to a change in monetary policy
(Kashyap et al., 1993; Zwick, 1971) and (2) the responsiveness of firms' investment to
market interest rate (Bernanke, 1993; Hardouvelis, 1987; Tanner, 1969; Tucker, 1966).
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A firm’s investment and financing decisions are more likely to be intertwined. In one of 

earlier studies, Mauer and Triantis (1994) propose a dynamic model in which a firm has the 

flexibility to manage both investment and financing decisions over time. Childs et al. (2005) 

show that in a dynamic model with conflicts over investment policy (of the growth option) 

between debt holders and equity holders8, financial flexibility, which is the ability to adjust 

the debt level over time, tends to encourage the use of short-term debt, which mitigates the 

under- and over-investment incentives and hence increases firm value. In a recent study, 

Bolton et al. (2011) emphasize the important role of the marginal value of liquidity (cash and 

credit line) in a dynamic model of investment, financing, and risk management for firms with 

financial constraints. In addition, Hirth and Viswanatha (2011) show that the relation 

between liquidity (e.g., cash holdings) and investment is U-shaped for financially constrained 

firms.  

The finance literature reveals the influence of financial market liquidity on a firm’s 

behaviors. For example, Lemmon and Roberts (2010) show that in a sample of non-financial 

firms during the period 1986–1993, firms’ investment and financing are affected by shocks to 

the supply of credit given that a fall in net debt issuance and a decline in net investment are 

almost in equal proportion, as substitution to bank debt and other sources of capital is limited. 

In addition, using a sample of firms in Europe during the 2008–2009 financial crisis, 

Campello et al. (2012) show that firms with relatively less restricted access to credit tend to 

draw less funds from their line of credit, relative to firms with more restricted access to 

credit, and also document that credit lines play an important role with respect to investments 

during the crisis.  

                                                 

8 The conflicts arise when a growth option exercise decision to maximize the market value of equity is preferred 

to a decision to maximize the market value of the firm.  
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Our initial sample comprises 2,552 publicly listed non-financial firms in the United 

States over the period 1991-2013 with special emphasis on the potential effect of the global 

financial crisis of 2007-2008 on the relation between systemic risk and corporate investment. 

The initial sample includes all non-financial firms11 that are listed from January 1, 1991 to 

December 31, 2013, excluding all IPOs during January 1, 2011 and December 31, 2013. This 

selection procedure ensures that firms included in our sample have a minimum of three-year 

observations required for regression analyses. We retrieve financial data on banks and firms 

from Datastream. To compute values for our bank systemic risk variables for the United 

States in our study, we similarly construct our sample of 378 publicly listed banks using a 

similar procedure.  

 

3.2. Key variables 

 

There are several ways of measuring bank systemic risk. Our primary measures of bank 

systemic risk is based on the work of Allen et al. (2012a). That is, the degree of bank 

systemic risk can be measured by using two proxies: (1) the debt maturity of banks and (2) 

the clustered asset structure of banks. The main idea is that the use of short-term debt by 

banks may increase the information contagion in the event of a run on one bank. When banks 

have the identical composition of the asset structure, an adverse shock to one bank (e.g., 

unfavorable information about one bank) might be interpreted as a signal of potential adverse 

shocks to all other banks in the system due to the similarity in the asset structure. 

We use the cross-sectional average debt maturity of banks as our first measure of 

systemic risk (SYSRISK1). A high value of SYSRISK1 implies the shorter debt maturity, 

                                                 

11 We exclude firms classified in the following industries: banks, financial services, life insurance, non-life 

insurance, and unclassified industries, according to the industry classification of Datastream.  



14 Our approach is consistent with prior studies such as Hovakimian (2011), who clas-
sifies firms as financially constrained if they did not pay cash dividends in a particular pe-
riod, and firms as financially unconstrained if they paid cash dividends.

Table 7
Panel OLS regressions of the capital expenditure ratio.
This table presents the panel OLS regressions of the capital expenditure ratio (CAPEX) on the lending rate (LENDING) and the loan-to-asset ratio (ALOANTA) for a final sample of publicly
listed firms in Germany, Switzerland, and Thailand over the period 1990–2013. All right-hand variables are lagged one period. Heteroscedasticity-robust standard errors, which are clus-
tered at the firm level, are reported in parentheses. Country-fixed effects and year-fixed effects are included in all regressions.

(1) (2) (3) (4) (5) (6)

LENDINGt − 1 −0.204⁎⁎ −0.151⁎ −0.151⁎ −0.151⁎

(0.086) (0.087) (0.087) (0.087)
ALOANTAt − 1 0.066⁎⁎⁎ 0.059⁎⁎ 0.059⁎⁎ 0.059⁎⁎

(0.025) (0.025) (0.025) (0.025)
LENDINGt − 1 × MBVt − 1 0.000

(0.000)
ALOANTAt – 1 × MBVt − 1 0.000

(0.000)
ΔGDPt − 1 0.141⁎⁎⁎ 0.121⁎⁎⁎ 0.166⁎⁎⁎ 0.148⁎⁎⁎ 0.148⁎⁎⁎ 0.148⁎⁎⁎

(0.035) (0.036) (0.035) (0.036) (0.036) (0.036)
TRADEt − 1 −0.009 −0.031⁎ −0.015 −0.030⁎ −0.030⁎ −0.030⁎

(0.016) (0.017) (0.016) (0.017) (0.017) (0.017)
MKTRETURNt − 1 0.016⁎⁎⁎ 0.014⁎⁎⁎ 0.012⁎⁎⁎ 0.011⁎⁎⁎ 0.011⁎⁎⁎ 0.011⁎⁎⁎

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
LNTAt − 1 −0.096⁎ −0.096⁎ −0.101⁎ −0.099⁎ −0.099⁎ −0.099⁎

(0.056) (0.056) (0.056) (0.056) (0.056) (0.056)
LEVt − 1 −0.018⁎⁎⁎ −0.017⁎⁎⁎ −0.016⁎⁎⁎ −0.016⁎⁎⁎ −0.016⁎⁎⁎ −0.016⁎⁎⁎

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
CASHTAt − 1 2.097⁎⁎⁎ 2.161⁎⁎⁎ 2.298⁎⁎⁎ 2.322⁎⁎⁎ 2.322⁎⁎⁎ 2.322⁎⁎⁎

(0.762) (0.762) (0.761) (0.761) (0.761) (0.761)
CACLt − 1 −0.024 −0.026 −0.028 −0.029 −0.029 −0.029

(0.038) (0.038) (0.038) (0.038) (0.038) (0.038)
GPMt − 1 −0.013⁎⁎⁎ −0.013⁎⁎⁎ −0.013⁎⁎⁎ −0.012⁎⁎⁎ −0.012⁎⁎⁎ −0.012⁎⁎⁎

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
ROAt − 1 0.049⁎⁎⁎ 0.049⁎⁎⁎ 0.048⁎⁎⁎ 0.049⁎⁎⁎ 0.049⁎⁎⁎ 0.049⁎⁎⁎

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
RISK_ROAt − 1 −0.021⁎ −0.021⁎⁎ −0.021⁎ −0.021⁎⁎ −0.021⁎⁎ −0.021⁎⁎

(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
FATAt − 1 6.602⁎⁎⁎ 6.604⁎⁎⁎ 6.688⁎⁎⁎ 6.680⁎⁎⁎ 6.680⁎⁎⁎ 6.680⁎⁎⁎

(0.515) (0.514) (0.515) (0.514) (0.514) (0.514)
DIVTAt − 1 0.329 0.328 0.328 0.328 0.328 0.328

(0.411) (0.411) (0.411) (0.411) (0.411) (0.411)
MBVt − 1 0.093⁎⁎⁎ 0.094⁎⁎⁎ 0.088⁎⁎⁎ 0.089⁎⁎⁎ 0.089⁎⁎⁎ 0.089⁎⁎⁎

(0.026) (0.026) (0.026) (0.026) (0.026) (0.026)
S_RETURNt − 1 0.009⁎⁎⁎ 0.009⁎⁎⁎ 0.009⁎⁎⁎ 0.009⁎⁎⁎ 0.009⁎⁎⁎ 0.009⁎⁎⁎

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
INVTURNt − 1 −0.465⁎⁎⁎ −0.463⁎⁎⁎ −0.459⁎⁎⁎ −0.459⁎⁎⁎ −0.459⁎⁎⁎ −0.459⁎⁎⁎

(0.129) (0.129) (0.128) (0.128) (0.128) (0.128)
Constant 4.208⁎⁎ 8.602⁎⁎⁎ −0.659 3.172 3.172 3.172

(2.096) (2.651) (2.857) (3.488) (3.489) (3.489)
Adjusted R2 0.108 0.108 0.109 0.109 0.109 0.109
F-statistic 40.862⁎⁎⁎ 40.015⁎⁎⁎ 40.214⁎⁎⁎ 39.299⁎⁎⁎ 38.313⁎⁎⁎ 38.313⁎⁎⁎

Firms included 1120 1120 1120 1120 1120 1120
Observations 12,239 12,239 12,239 12,239 12,239 12,239

⁎⁎⁎ Denotes significance at the 1% level.
⁎⁎ Denotes significance at the 5% level.
⁎ Denotes significance at the 10% level.
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investment is consistentwith Chava and Purnanandam(2011)whofind
that compared to firms that have access to the public-debt market,
bank-dependent firms cut back investmentmore strongly following ad-
verse shocks to the supply of bank loans in the US during the Russian fi-
nancial crisis of 1998.

While firms with better investment opportunities tend to invest
more as the coefficients on MBV are positive and highly significant in
all models, the findings in columns 5 and 6 indicate that neither the
lending rate nor the loan-to-assets ratio moderates the sensitivity of in-
vestment to growth opportunities. Overall, our evidence in Table 7 pro-
vides no support to both Hypotheses 3 and 4.

To provide additional evidence on whether the lending rate and the
supply of bank loans have differential effects on investment, depending
on firm characteristics. Table 8 reports the results for our subsample
analysis. First, we examine whether the effects of the lending late and
the supply of bank loans on investment aremoderated by financial con-
straints of firms. We add an interaction term between LENDING
(ALOANTA) and a financial constraint (FINC) dummy variable, which
takes a value of one for a firm that does not pay dividends in the previ-
ous year and zero otherwise,14 in column 1 (2) of Table 8. The coeffi-
cients on the interaction term in columns 1 and 2 are negative and
statistically significant, suggesting that the sensitivity of investment to
the lending rate is stronger for financially constrained firms than for fi-
nancially unconstrained firms, and that the sensitivity of investment to
the supply of bank loans isweaker for financially constrained firms than
for financially unconstrained firms. In column 3, the coefficient on the
interaction term between LENDING and FINC remains negative and
highly significant when both interaction terms are included together.

We estimate the full specification for financially unconstrained firms
(see column 4) and for financially constrained firms (see column5). The
positive effect of the supply of bank loan is evident for financially



Table 8
Panel OLS regressions of the capital expenditure ratio: Subsample analysis.
This table presents the panel OLS regressions of the capital expenditure ratio (CAPEX) on the lending rate (LENDING) and the loan-to-asset ratio (ALOANTA) for a final sample of publicly
listed firms in Germany, Switzerland, and Thailand over the period 1990–2013. Columns 1–3 report the results for the full sample; columns 4 and 5 report the results for the financially
unconstrained firms and the financially constrained firms, respectively; columns 6 and 7 report the results for the no sales growth firms and positive sales growth firms, respectively; col-
umns 8 and9 present the results for thepoorperformingfirms and the good performingfirms, respectively. Afinancial constraint (FINC) dummyvariable takes a value of one for afirm that
does not pay dividends at time t− 1, and zero otherwise. A sales growth (SGROW) dummy variable takes a value of one for a firm that has a positive growth rate of net sales at time t− 1,
and zero otherwise. A good performance (PERF) dummy variable takes a value of one for a firm that has a positive value of ROA at time t− 1, and zero otherwise. All right-hand variables
are laggedoneperiod.Heteroscedasticity-robust standard errors, whichare clustered at thefirm level, are reported inparentheses. Country-fixed effects and year-fixed effects are included
in all regressions.

(1) (2) (3) (4) (5) (6) (7) (8) (9)
FINC = 0 FINC = 1 SGROW = 0 SGROW = 1 PERF = 0 PERF = 1

LENDINGt − 1 −0.083 −0.162⁎ −0.104 −0.237⁎⁎ 0.027 −0.160 −0.204⁎ −0.186 −0.205⁎

(0.088) (0.087) (0.091) (0.099) (0.178) (0.139) (0.108) (0.151) (0.104)
ALOANTAt − 1 0.058⁎⁎ 0.060⁎⁎ 0.058⁎⁎ 0.067⁎⁎ 0.088⁎⁎ 0.049 0.075⁎ 0.013 0.096⁎⁎⁎

(0.025) (0.025) (0.025) (0.029) (0.041) (0.035) (0.029) (0.039) (0.029)
LENDINGt − 1 × FINCt − 1 −0.230⁎⁎⁎ −0.170⁎⁎

(0.033) (0.067)
ALOANTAt − 1 × FINCt − 1 −0.017⁎⁎⁎ −0.005

(0.003) (0.005)
ΔGDPt − 1 0.113⁎⁎⁎ 0.132⁎⁎⁎ 0.117⁎⁎⁎ 0.161⁎⁎⁎ 0.076 −0.022 0.208⁎⁎⁎ 0.129⁎ 0.189⁎⁎⁎

(0.036) (0.036) (0.036) (0.045) (0.075) (0.073) (0.046) (0.067) (0.047)
TRADEt − 1 −0.029⁎ −0.031⁎ −0.029⁎ −0.043⁎⁎ 0.017 −0.037 −0.032 −0.040 −0.017

(0.017) (0.017) (0.017) (0.020) (0.031) (0.027) (0.021) (0.027) (0.021)
MKTRETURNt − 1 0.011⁎⁎⁎ 0.011⁎⁎⁎ 0.011⁎⁎⁎ 0.017⁎⁎⁎ 0.000 0.026⁎⁎⁎ 0.002 0.004 0.016⁎⁎⁎

(0.004) (0.004) (0.004) (0.005) (0.008) (0.008) (0.005) (0.007) (0.005)
LNTAt − 1 −0.150⁎⁎⁎ −0.175⁎⁎⁎ −0.160⁎⁎⁎ −0.208⁎⁎⁎ 0.005 −0.044 −0.158⁎⁎⁎ −0.040 −0.157⁎⁎

(0.056) (0.058) (0.058) (0.065) (0.093) (0.059) (0.061) (0.080) (0.061)
LEVt − 1 −0.010⁎⁎ −0.011⁎⁎ −0.010⁎⁎ −0.001 −0.010 −0.015⁎⁎⁎ −0.014⁎⁎ −0.011⁎ −0.015⁎⁎

(0.005) (0.005) (0.005) (0.007) (0.006) (0.005) (0.006) (0.006) (0.006)
CASHTAt − 1 2.609⁎⁎⁎ 2.688⁎⁎⁎ 2.649⁎⁎⁎ 2.172⁎⁎ 1.858⁎ 0.846 3.373⁎⁎⁎ 3.797⁎⁎⁎ 1.026

(0.757) (0.759) (0.758) (1.054) (0.955) (0.877) (0.877) (0.998) (0.927)
CACLt − 1 −0.036 −0.039 −0.037 −0.080 0.031 0.024 −0.090⁎ 0.028 −0.093⁎

(0.038) (0.038) (0.038) (0.052) (0.048) (0.042) (0.048) (0.048) (0.049)
GPMt − 1 −0.014⁎⁎⁎ −0.014⁎⁎⁎ −0.014⁎⁎⁎ −0.023⁎⁎⁎ −0.011⁎⁎ −0.006 −0.022⁎⁎⁎ −0.012⁎⁎ −0.016⁎⁎

(0.004) (0.004) (0.004) (0.008) (0.005) (0.005) (0.005) (0.005) (0.006)
ROAt − 1 0.044⁎⁎⁎ 0.043⁎⁎⁎ 0.043⁎⁎⁎ 0.105⁎⁎⁎ 0.024⁎⁎⁎ 0.022⁎⁎⁎ 0.074⁎⁎⁎ 0.025⁎⁎⁎ 0.108⁎⁎⁎

(0.006) (0.006) (0.006) (0.013) (0.007) (0.007) (0.008) (0.009) (0.016)
RISK_ROAt − 1 −0.011 −0.008 −0.010 0.021 −0.017 −0.003 −0.043⁎⁎⁎ −0.014 −0.068⁎⁎⁎

(0.011) (0.011) (0.011) (0.022) (0.011) (0.013) (0.013) (0.015) (0.014)
FATAt − 1 6.771⁎⁎⁎ 6.773⁎⁎⁎ 6.777⁎⁎⁎ 8.192⁎⁎⁎ 4.478⁎⁎⁎ 6.261⁎⁎⁎ 7.180⁎⁎⁎ 6.040⁎⁎⁎ 7.338⁎⁎⁎

(0.511) (0.512) (0.511) (0.629) (0.715) (0.566) (0.562) (0.638) (0.612)
DIVTAt − 1 −0.057 −0.122 −0.098 0.214 2.053 0.193 −2.281

(0.410) (0.411) (0.410) (0.406) (2.112) (0.394) (2.352)
MBVt − 1 0.089⁎⁎⁎ 0.089⁎⁎⁎ 0.089⁎⁎⁎ 0.062 0.078⁎⁎ 0.031 0.132⁎⁎⁎ 0.090⁎⁎⁎ 0.034

(0.026) (0.026) (0.026) (0.045) (0.031) (0.032) (0.033) (0.031) (0.042)
S_RETURNt − 1 0.008⁎⁎⁎ 0.008⁎⁎⁎ 0.008⁎⁎⁎ 0.010⁎⁎⁎ 0.008⁎⁎⁎ 0.007⁎⁎⁎ 0.009⁎⁎⁎ 0.010⁎⁎⁎ 0.006⁎⁎⁎

(0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
INVTURN t − 1 −0.369⁎⁎⁎ −0.380⁎⁎⁎ −0.368⁎⁎⁎ −0.456⁎⁎ −0.302⁎⁎ −0.427⁎⁎⁎ −0.507⁎⁎⁎ −0.454⁎⁎⁎ −0.362⁎

(0.128) (0.128) (0.128) (0.198) (0.144) (0.119) (0.164) (0.129) (0.213)
Constant 3.211 3.948 3.443 4.418 −7.529 4.922 2.489 7.627 −0.927

(3.464) (3.469) (3.465) (4.009) (6.383) (5.549) (4.237) (5.789) (4.156)
Adjusted R2 0.115 0.114 0.115 0.145 0.049 0.080 0.123 0.099 0.122
F-statistic 40.727⁎⁎⁎ 40.465⁎⁎⁎ 39.779⁎⁎⁎ 36.092⁎⁎⁎ 6.893⁎⁎⁎ 10.669⁎⁎⁎ 29.379⁎⁎⁎ 13.904⁎⁎⁎ 28.345⁎⁎⁎

Firms included 1120 1120 1120 896 791 1015 1084 895 1022
Observations 12,239 12,239 12,239 7871 4368 4317 7912 4595 7644

⁎⁎⁎ Denotes significance at the 1% level.
⁎⁎ Denotes significance at the 5% level.
⁎ Denotes significance at the 10% level.
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unconstrained and for financially constrained firms, whereas the nega-
tive effect of the lending rate is only evident for financially uncon-
strained firms. One plausible explanation for the differential effects is
that for financially constrained firms, to make new investments, exter-
nal financing is required and hence, the supply of bank loans becomes
a key factor.

Intuitively, one would expect growing firms to expand further. As a
result, the effects of the lending rate and the supply of bank loans may
differ for growing firms. To test this prediction, we use a sales growth
(SGROW) dummy variable that takes a value of one for a firm that has
a positive growth rate of net sales and zero otherwise.We split our sam-
ple based on whether observations have a positive value of SGROW at
time t − 1. We estimate our regressions for both samples in columns
6 and 7. The results show that for firms with positive sales growth
rates, the supply of loans tend to weakly encourage them to spend
more on capital expenditure in the following year. For firms with zero
or negative growth rate, neither the lending rate nor the supply of
bank loans has an effect on investment.

We now test whether firms with good performance tend to invest
more when the supply of loans increases or when the lending rate de-
creases. We create a good performance (PERF) dummy variable that
takes a value of one for observations with a positive value of ROA at
time t − 1 and zero otherwise. The basic idea here is that firms with
poor performance are more likely to cut back on spending as a means
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to improve firm performance. Hence, the effects of bank loans and the
lending rate should be non-existent for poorly performing firms and
should be substantial for firms with good performance. We estimate
the regressions for both subsamples in columns 8 and 9. As expected,
the supply of bank loans has a positive effect on investment for good
performing firms only. Neither the lending rate nor the supply of bank
loans has an impact on investment for poor performing firms.

As a robustness check, we alternatively use the natural logarithm of
the capital expenditure ratio (LNCAPEX) as the dependent variable. We
find that the results are generally similar to those reported in Tables 7
and 8. For illustration purpose, we provide some of the results in
Appendix B.
5. Implications and conclusions

Using data from three countries (i.e., Germany, Switzerland, and
Thailand) that conduct their monetary policy under the inflation-
targeting regime, we study how banks react to the central bank's mon-
etary policy changes and how firms react to changes in the interest rate.
We develop and empirically test four hypotheses. Of the four hypothe-
ses presented at the outset, only one is confirmed (Hypothesis 1) while
three are refuted (Hypotheses 2 to 4). Our key findings can be summa-
rized as follows. After controlling for the US monetary policy, the mon-
etary policy in Germany and Thailand appears to influence the banks'
lending rate in the short run (i.e. within two months), whereas the
monetary policy in Switzerland seems to be ineffective at influencing
the banks' lending rate in the short run. These findings suggest that
for small, open and advanced economies such as Switzerland, the cen-
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tral banks' monetary policy is not effective as ameans to influence com-
mercial banks' interest rate. One plausible explanation is that as one of
the global financial centers, Switzerland is open to capital mobility
that renders the monetary policy actions ineffective.

Our results show that the banks' lending rate has a negative effect on
their loans and that this negative effect is weakened by their growth op-
portunities. We further find that the supply of bank loans, rather than
the lending rate, plays a more pivotal role in determining firms' invest-
ment. Our findings also suggest that neither the lending rate nor the
loan-to-assets ratio moderates the sensitivity of investment to growth
opportunities.

These findings have some ramifications for central banks, especially
those conducting monetary policy under an inflation-targeting regime.
Take our finding that the sensitivity of the firm's investment to invest-
ment opportunities is not affected by the lending rate: this evidence
suggests that central banksmay have to reconsider the use of monetary
policy as ameans to encourage/discourage corporate investment.While
central banks might be concerned that the positive relationship be-
tween the firm's investment opportunities and its investment could
be strengthened by the supply of bank loans, our findings suggest that
this is not the case. Overall, our results provide empirical evidence for
channels throughwhich changes inmonetary policy could affect corpo-
rate investments. For instance, we find that the banks' lending rate has a
negative effect on their loans and that the aggregate-level bank loan is
positively associated with the firm-level capital investment. These find-
ings suggest that to reduce the firm-level investment, the central bank
in Germany, Switzerland, and/or Thailand should try to reduce the sup-
ply of bank loans since it plays amore important role in determining the
firm-level investment than the lending rate.
Appendix A. Variable description
Variable
 Description
anel A: macro-level variables

NDING
 The average lending rate (in %) of commercial banks.

P
 The monetary policy interest rate (in %). Euro Main Refinancing European Central Bank rate (EUROREF), the Swiss target 3-month LIBOR rate (SWSNBTI), and the

Bank of Thailand's one-day bilateral repurchase rate (THBRP1D) are used as a proxy for the monetary policy interest rate for Germany (and the euro zone),
Switzerland, and Thailand, respectively.
PUS
 The monetary policy interest rate (in %) for the US, which is measured as the effective federal funds rate.

MP
 The first difference in MP.

MPUS
 The first difference in MPUS.

GDP
 The GDP growth rate (in %).

LOANTA
 The cross-section average loan-to-assets ratio (LOANTA) of banks for each country in the sample.

KTRETURN
 Stock market return (in %) is measured as the first difference in the natural logarithm of the stock market index.
anel B: bank- and firm-level variables

APEX
 Capital expenditure ratio is measured as the ratio of capital expenditure to prior-period assets for each firm.

ASHTA
 Cash ratio is measured as the ratio of cash to total assets for each firm

ACL
 Current ratio is measured as the ratio of current assets to current liabilities for each firm

EV
 A development dummy variable takes a value of one for firm-year observations in developed countries and zero otherwise.

IVTA
 Dividend-to-assets ratio is the ratio of cash dividends to total assets for each firm.

QUITYTA
 Capitalization ratio is measured as the ratio of equity to total assets (in%) for each bank.

TA
 Fixed-asset ratio denotes the ratio of non-current assets to total assets for each firm

TRATE
 Implied lending interest rate (in %) is computed as the ratio of interest income to total loans of a bank.

VTURN
 Inventory turnover is the ratio of inventories to the cost of goods sold for each firm.

V
 Leverage (in %) is measured as the ratio of total debt to total assets for each firm.

RTA
 Loan loss reserve ratio (in %) is measured as the ratio of loan loss reserves to total assets for each bank.

RETURN
 Stock return (in %) is measured as the first difference in the natural logarithm of the stock price for each bank/firm.

TA
 The natural logarithm of real total assets (REALTA) in millions USD for each bank/firm.

ANTA
 Loan to asset ratio (in %) is measured as the ratio of total loans to total assets for each bank.

BV
 Market-to-book is measured as the ratio of the market value of equity to the book value of equity for each bank/firm.

RF
 A good performance dummy variable takes a value of one for a firm that has a positive value of ROA at time t − 1, and zero otherwise.

ISK_ROA
 Operating risk is the three-year moving standard deviation of ROA.

OA
 Return on assets (in %) is measured as the ratio of EBIT to total assets for each bank/firm.

OS
 Return on sales (in %) is measured as the ratio of EBIT to sales for each bank/firm.

ROW
 A sales growth dummy variable takes a value of one for a firm that has a positive growth rate of net sales at time t − 1, and zero otherwise.
Firm size is computed as total assets (in millions USD) scaled by the end of year exchange rate (domestic currency/USD) for each bank/firm.

EALTA
 The book value of real total assets is computed as the book value of total assets (TA) in millions USD deflated by US CPI (CPI = 100 in 2010).
R
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LN −0.001 −0.001 −0.001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

LEVt − 1 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
CASHTAt − 1 0.017⁎⁎ 0.017⁎⁎ 0.018⁎⁎⁎ 0.019⁎⁎⁎ 0.019⁎⁎⁎ 0.019⁎⁎⁎ 0.019⁎⁎⁎

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
CACLt − 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
GPMt − 1 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
ROAt − 1 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
RISK_ROAt − 1 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎ 0.000⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FATAt − 1 0.058⁎⁎⁎ 0.058⁎⁎⁎ 0.059⁎⁎⁎ 0.059⁎⁎⁎ 0.059⁎⁎⁎ 0.059⁎⁎⁎ 0.059⁎⁎⁎

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
DIVTAt − 1 0.003 0.003 0.003 0.003 0.003 0.003 0.003

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
MBVt − 1 0.001⁎⁎⁎ 0.001⁎⁎⁎ 0.001⁎⁎⁎ 0.001⁎⁎⁎ 0.001⁎⁎⁎ 0.001⁎⁎⁎ 0.001⁎⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
S_RETURNt − 1 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎ 0.000⁎⁎⁎

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
INVTURNt − 1 −0.005⁎⁎⁎ −0.004⁎⁎⁎ −0.004⁎⁎⁎ −0.004⁎⁎⁎ −0.004⁎⁎⁎ −0.004⁎⁎⁎ −0.004⁎⁎⁎

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Constant 0.035⁎ 0.075⁎⁎⁎ −0.010 0.025 0.025 0.025 0.025

(0.018) (0.023) (0.025) (0.030) (0.030) (0.030) (0.030)
Adjusted R2 0.116 0.116 0.117 0.117 0.117 0.117 0.117
F-statistic 44.361⁎⁎⁎ 43.454⁎⁎⁎ 43.699⁎⁎⁎ 42.709⁎⁎⁎ 41.638⁎⁎⁎ 41.638⁎⁎⁎ 40.621⁎⁎⁎

Firms included 1120 1120 1120 1120 1120 1120 1120
Observations 12,239 12,239 12,239 12,239 12,239 12,239 12,239

⁎⁎⁎ Denotes significance at the 1% level.
⁎⁎ Denotes significance at the 5% level.
⁎ Denotes significance at the 10% level.

Appendix C. The Granger causality tests

This table presents the results of the Granger causality tests of the monetary policy rate with 5 lags. ΔMPc denotes the first difference in the
monthly policy interest rate for country c (i.e., DE, SW, TH or US) at time t. DE, SW, TH, US denote Germany, Switzerland, Thailand, and US,
respectively. N denotes the number of observations. Symbols ⁎⁎⁎, ⁎⁎, and ⁎ denote significance at the 1%, 5% and 10% levels, respectively.

Null hypothesis N F-statistic P-value

ΔMPSW does not Granger cause ΔMPDE 162 1.205 0.309
ΔMPDE does not Granger cause ΔMPSW 5.548 0.000
ΔMPTH does not Granger cause ΔMPDE 234 0.402 0.847
ΔMPDE does not Granger cause ΔMPTH 0.475 0.794
ΔMPUS does not Granger cause ΔMPDE 282 1.295 0.266
ΔMPDE does not Granger cause ΔMPUS 0.836 0.525

(continued on next page)
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Appendix B. Panel OLS regressions of the capital expenditure ratio

This table presents the panel OLS regressions of the natural logarithm of the capital expenditure ratio (LNCAPEX) on the lending rate (LENDING) and
the loan-to-asset ratio (ALOANTA) for a final sample of publicly listed firms in Germany, Switzerland, and Thailand over the period 1990–2013. All
right-hand variables are lagged one period. Heteroscedasticity-robust standard errors, which are clustered at thefirm level, are reported in parenthe-
ses. Country-fixed and year-fixed effects are included in all regressions.
(1)
 (2)
 (3)
 (4)
 (5)
 (6)
 (7)
NDINGt − 1
 −0.002⁎⁎
 −0.001⁎
 −0.001⁎
 −0.001⁎
 −0.001⁎
(0.001)
 (0.001)
 (0.001)
 (0.001)
 (0.001)

LOANTAt − 1
 0.001⁎⁎⁎
 0.001⁎⁎
 0.001⁎⁎
 0.001⁎⁎
 0.001⁎⁎
(0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)

NDINGt − 1 × MBVt − 1
 0.000
 0.000
(0.000)
 (0.000)

LOANTAt – 1 × MBVt − 1
 0.000
 0.000
(0.000)
 (0.000)

GDPt − 1
 0.001⁎⁎⁎
 0.001⁎⁎⁎
 0.001⁎⁎⁎
 0.001⁎⁎⁎
 0.001⁎⁎⁎
 0.001⁎⁎⁎
 0.001⁎⁎⁎
(0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)

ADEt − 1
 0.000
 0.000
 0.000
 0.000
 0.000
 0.000
 0.000
(0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)

KTRETURNt − 1
 0.000⁎⁎⁎
 0.000⁎⁎⁎
 0.000⁎⁎⁎
 0.000⁎⁎⁎
 0.000⁎⁎⁎
 0.000⁎⁎⁎
 0.000⁎⁎⁎
(0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)
 (0.000)

TAt − 1
 −0.001
 −0.001
 −0.001
 −0.001



(A

142 C. Vithessonthi et al. / International Review of Financial Analysis 50 (2017) 129–142
continued)ppendix C (continued)
Null hypothesis
Δ
Δ
Δ
Δ
Δ

N
 F-statistic
 P-value
MPTH does not Granger cause ΔMPSW
 162
 0.718
 0.611

MPSW does not Granger cause ΔMPTH
 7.249
 0.000

MPUS does not Granger cause ΔMPSW
 162
 4.093
 0.002

MPSW does not Granger cause ΔMPUS
 1.367
 0.240

MPUS does not Granger cause ΔMPTH
 234
 1.935
 0.090

MPTH does not Granger cause ΔMPUS
 0.851
 0.515
Δ
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