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1. Introduction

Arguably, the first study that evaluated the connection between the financial

system and macroeconomic phenomena has been attributed to Fisher (1933) [1].
The study presented in Fisher (1933) [1] introduces the debt deflation theory. To
show the impact of the financial markets on the economy, Keynes (1936) [2]
pointed out an insufficient demand could cause a rise in the rate of unemploy-
ment. As a progress in this line of research, “financial instability hypothesis” is
developed based on Minsky (1957) [3] and then continuing with Minsky (1978
[4], 1982, [5] and 1986 [6]). It is evident from the hypothesis that the financial
system can experience a transition from a level of stability to instability due to
periods when the economy is thriving which can cause reckless decisions made
by both the borrowers and the lenders. A continuous expression of optimism
creates financial bubbles which will eventually lead to economic busts. However,
it assumes that actual deposits indicate potential investment (Keen, 2013) [7].
Keen (1995) [8] revised a limited-cycle model developed in Goodwin (1967) [9]

by adding the debt measure. He pointed out that debt can incur due to investors
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optimism and inequality in income and consequently, a previously stable busi-
ness cycle can become a turbulent economic situation. From the microeconomic
market perspective, Bernanke et al (1999) [10] carried out a remarkable study
which considers the Dynamic Stochastic General Equilibrium (DSGE) approach.
However, the DSGE approach can neither explain the significant deviation of the
real economy from expectations (Kocherlakota, 2000) [11], nor does it demon-
strate the dynamic changes of debt (Mittnik and Semler, 2013) [12].

In recent years, the evident global financial crisis has created the need for a
critical study of the connection between the financial systems and the real
economy, especially as it concerns the interaction between public debt and the
economy, as illustrated in de Lof and Malinen (2014) [13], Panizza and Presbi-
tero (2014) [14], Checherita-Westphal and Rother (2012) [15], Erdil and
Yetkiner (2009) [16], and Cebula (2014) [17]. However, private debt can be as-
sumed to be as important as public debt in the studies of the role of debt in the
real economy (Puente-Ajovin & Sanso-Navarro, 2015) [18]. One area of research
is prominently focused on the credit crunch experienced by troubled banks and
the impact on the real economy, as shown in the studies of Adrian et al. (2010)
[19], Gorton (2010) [20], and Brunnermeier and Sannikov (2014) [21]. Another
line of research places emphasis on the risk premium and credit spread resulting
from the changes in financial stress. From this perspective, the occurrence of
excessive debt potentially causes an increase in borrowing costs, lower profit
margins and investment as well as a downturn in the real economy (Proafio et
al, 2014 [22]; Schleer and Semmler, 2013 [23]). These studies conclude that
there is a nonlinear relationship between debt and the real economy.

Other studies, such as Hubrich and Tetlow (2015) [24], Van Roye (2014) [25],
Hollo et al. (2012) [26], and Davig and Hakkio (2010) [27], yielded similar re-
sults. Hennessy ef al. (2007) [28] pointed out that at the firm level, incurring an
excessive debt could lead to a “drag” effect on investment.

Recently, in China, the occurrence of excessive debt and investment downturn
has caused significant concerns. According to the Interest Rate Observer Jour-
nal, from 2008 to 2013, the Chinese banks’ debts increased by 15.1 trillion dol-
lars. This figure is remarkably higher than the increment in debts owed by the
US banks collectively, which is an estimated 1.46 trillion dollars. Moreover, the
Chinese Statistics Bureau reports that since 2012, the total investments pace for
fixed assets have witnessed a steady drop. A proper comprehension of the rela-
tionship between investment and financial factors is essential to promote both
the current and future activities which are important to the economy. However,
due to multiple reasons, there is the absence of an established literature regard-
ing this issue. This study seeks to fill this gap in the literature. By using the Panel
Smooth Transition Model, we explore the relationship between debt and the real
economy, with a particular focus on debt and investment. We further establish a
dynamic relationship between debt and investment in view of exploring the di-

verse role of debt in investments and the real economy. We find that the exis-
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tence of low debt will have a positive impact on investment. In addition, when
debt attains a specific threshold, it will have no further significant impact on in-
creasing investment. This is identified as the main reason behind the economic
slowdown experienced in China in recent years. Evidently, the “rescue efforts”
made by the government was not capable of resolving the issues in the real
economy which was caused by excessive debt.

The structure developed for this study is as follows: Section 2 covers the em-
pirical analysis for this study. The final section in this report includes a summary

and the suggestions regarding the considered policies.

2. Empirical Analysis
2.1. Sample Selection and Data

The sample we developed was based on the China Stock Market & Accounting
Research (CSMAR) database. We study this sample which covers a period of
2002 to 2013. Considering the specific nature of the investment in financial
firms, we exclude the financial firms and firms with missing values. To prevent
the influence of outliers on the results, we carry out a Winsorizing process for
the maximum and minimum 1% of the variables of the sample. Table 1 indi-

cates the methods we used to measure the variables.

2.2. Model Estimation and Results

Considering the theoretical analysis mentioned above showing a nonlinear rela-
tionship between variables, it is pertinent to apply a nonlinear model to analyze
the relationship between debt and the real economy (investment). In this study,
we use a nonlinear Panel Smooth Transition Regression (PSTR) model to ex-
plore the connection between debt and investment. The model settings are

shown below:

wikb, = & + Bwikb,_, + B,wskb,_, +6,wak;,_, +8,wak,_,F (FSl,_;; 7,c)+&, (1)

where wikb, is the dependent variable of investment rate in firm 7 during year ¢

o

. is the firm fixed effect, wikb, ; and wak, , represent the control variables

which indicate sales growth and leverage in the firmi during year ¢ F(FSI,: y, c)

Table 1. Definitions and formulas of the key variables.

Variable Definition and Formulas

Total investment in current period ( |, )/Total operating income

Investment rate in current period (Y, ).

(wikb, ) Total investment in current period ( I, ) = Net fixed assets in current period

(K, ) — Net fixed assets in last period ( K,

1) + Current depreciation

Sales growth ~ Total operating income in current period (Y, ) — Total operating income in last

(wskb, ) period (Y,

it-1

)/Total operating income in last period (Y, , )

Leverage (wak, ) Leverage in current period ( L, )/Total operating income in current period (Y, )
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is a transfer function with a financial variable FSI, as an observable state varia-
ble. Our measure of the financial stress is the level of debt measure developed by
Mittnik & Semmler (2013) [12], Brunnermeier & Sannikov (2014) [21], and
Proafio et al (2014) [22]. The parameter y determines the speed of the conver-
sion, and c represents the position parameter for the transition. Following Fou-

quau et al. (2008) [29], we use the following logic conversion function:

1
F(FSly;x.c)=
( Sn’l’c) 1+eXp[—Z(FSIit_C)/5Z:| B

where J, represents the standard deviation of FSI,. Considering that y is a para-
meter which is not a free scalar and its value depends on the state variable F57,
we normalize the deviation of the state parameters by dividing the standard dev-
iation &, by the state variable FSI, to explain the parameter y directly, which in-
volves the method used by Hakkio & Keeton (2009) [30] to process data. Cur-
rently, the PSTR model is a linear multivariate panel regression model with va-
riables which are in a state of continuous change. Specifically, the PSTR model
gives the investment function with a heterogeneous parameter based on the pa-
rametric method because the parameters are easily interchangeable with the
function of the state variable FSI,. For example, we define the coefficient of cor-

porate liability level as follows:
e, =6, +6,F (FSl; x.c) (3)

In general, if 6,>0 , then §<e¢,<6+6, , and if 6,<0 , then
6, +0,<e, <6 . According to the conclusion mentioned above, the corporate
has a relatively small investment rate regarding the high financial pressure (lia-
bilities), so we expect 6, <0.

First, we find out the linearity of the nonlinear model test. According to Gon-
zalez et al (2005) [31], we carry out the first-order Taylor expansion on y = 0 for
the Model (1), to obtain the following auxiliary regression model:

wikb, = o, + Bwikb, , + B,wskb, , + Owak, , +&'wak?
+0"wak’ | +0"waks , + &,

We use the Lagrange Multiplier (LM) test to prove whether the impact of debt
on investment is asymmetric under the circumstance such as a fluctuating finan-
cial stress, as Hy: 8'=6"=6"=0. Table 2 presents the results of the impact of
debt on investment. We observe that at the 5% significance level, the original
hypothesis was significantly rejected. This indicates that the impact of debt on
investment is non-asymmetric in the event of a fluctuating financial stress.

According to the test results stated above, we can estimate Equation (1) by
PSTR model. In line with Kremer et a/ (2013) [32] and Caner & Hansen (2004)
[33], first, we use the values of endogenous variables as instrumental variables to
estimate transition speed parameter and get y = 23.847, and the value of para-
meter ¢ which indicates where the transfer is and get ¢ = 0.583. Then, the GMM

estimation method based on the dynamic panel proposed by Arellano & Bover
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(1995) [34] provides estimation for other correlation coefficients shown in Table
3.

From Table 3, we observe that the impact of debt on investment is signifi-
cantly non-linear. In periods characterized by low financial stress as experienced
by the corporation, debt has a positive impact on investment (6, is significantly
greater than 0). While the corporate faces high debt level, the increase in debt
has no significant influence on investment ( &, + 6, isn’t above zero significant-
ly). The results indicate that debt and investment have a non-linear relationship
at different debt levels. However, China’s debt level has no significant negative
impact on investment; this is called the “financial drag effect” (Minsky, 1978 [5];
Fazzari et al, 2008 [35]). Currently, China’s debt profile is almost at a level
where there is a change from a positive to a negative impact of debt on invest-
ment. Furthermore, considering the current economic situation, an increase in
accessibility to credit aimed at stimulating the economy has been observed to be
ineffective, and it could cause a “financial drag effect”. One option available to
China in its bid to prevent further expansion of bank credit under expansionary
monetary policy is to focus on developing the equity market rapidly in view of

reducing debt.

3. Conclusions

The global financial crisis which began in 2007 to a large extent had the adverse
effects of the financial industry on the real economy. In the case of China, un-
derstanding the influence of debt on investment can reveal useful information
which can be used to prevent the Chinese economy from being affected by a
risky financial market. From our analysis, it is observed that at low debt levels,
there will be an increase in investments. In addition, when debt attains the thre-
shold, the previous appreciation stimulated by debt will be eliminated.

The outcome from our studies indicates that the government needs to adopt
relevant policies which can be used to prevent an experience of financial crisis.

This can be achieved by putting a stop to all forms of excessive borrowing in the

Table 2. Non-linear test for the impact of debt on investment.

LM,
H, 20.514%+*
Note: *, **, *** denote significance at the levels of 10%, 5% 1%, respectively.
Table 3. GMM estimation results.
Coefficient Estimated Value Coefficient Estimated Value
)2z 0.032 b, 0.000
o, 1.211% 6, —1.198%%*
p-value 0.383
Note: *, **, *** denote significance at the levels of 10%, 5% 1%, respectively.
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real economy at a time the economy is thriving.
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