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Abstract

This paper highlights the nonlinear relationship between inflation and investment in Jordan. Applying a threshold
model over the period 1980-2016, the results reveal that investment is retracted by inflation when inflation rate
reaches a threshold of 10%. This suggests that inflation rates should remain below 10% to sustain and improve
investment levels.
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1. Introduction

Inflation has long been a central and controversial issue in modern economy. Over the 1960s and 1970s, economists
realized that the nexus between inflation and unemployment, suggested by the Philips curve, has neutral effects
on real economic activities in the long-run (Phelps, 1968; Friedman, 1968). Therefore, monetary regimes have
been redesigned to accommodate the goal of price stability as a first and foremost objective of monetary policy.
However, this stability does not imply targeting a zero inflation rate, since a certain positive level (threshold) of
inflation rate could stimulate the economic activity. This inflation threshold would increase consumption and
investment rates and protect the economy from the drawbacks of deflation. On the other hand, if inflation exceeds
the optimum threshold, investment and so economic growth will get harmed. That is why determining the inflation
threshold or examining the non-linear relationship is crucial.

Monetary policy responds to inflation by raising real interest rates. This increases the marginal costs of businesses,
which, consequently, decreases investment spending in most economic sectors. Lenders, represented by the
financial intermediaries, for example will find that the interest rate increment just compensates the loss value of
their money. And as all businesses aim to maximize profits, inflation lowers the share of profit in income for all
sectors. This share of profits in income is the main factor that tends to reduce investment when inflation rises.

In fact, little is known about this relationship in developing countries, such as Jordan, where inflation is likely to
be more volatile. Hence the effect of inflation on macroeconomic variables is likely to be higher. Furthermore,
encouraging investment in developing countries is one main means to increase potential output and it is highly
vital for the Jordan’s economy. Thus this study comes to fill the gap by determining the threshold level at which
inflation turns to harm investment in Jordan.

The rest of the paper is structured as follows: Section two reviews the literature. Section three provides the
econometric model and the data sources. The results are illustrated in section four. Section five presents the
conclusions.

2. Literature Review

The costs of inflation have been widely investigated. Friedman (1977) and Ball (1992) find that high inflation
leads to higher inflation uncertainty. When inflation increases inflation uncertainty, the general fear about liquidity
will arise and businessmen will become more concerned about how to keep operating in the market and how to
avoid bankruptcy. In addition, inflation and its uncertainty lower the share of profit in income (Nevile, 1975),
which depresses investment. Monetary shocks also increase the non-performing rate of businesses.

Cizkowicz (2013) believe that even low and moderate inflation is an important source of uncertainty in the
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economy. Moreover, inflation and uncertainty affect the employment of flexible factors of production. Fischer
(2013) provides evidence that high inflation uncertainty decreases investment and firms under inflation uncertainty
will tend to employ more working capital than fixed assets.

Inflation and inflation uncertainty impose their risk on the business environment. Among these risks are limiting
the duration of investment projects, reducing the markups and hindering the decision on profitable projects (Baum
et al, 2004). Chen and Boness (1975) propose an equilibrium asset pricing model under inflation uncertainty and
with the assumption that the market is competitive, so market agents are price-takers. In their model, bonds and
stocks are traded and agents have homogenous expectations about the probability distribution of future rate of
return on risky assets and inflation rates. They find that uncertain inflation affects the cost of capital and the market
price of risk, which in turn affects the firm’s investment decisions. Under a simulation study carried out by Balwin
and Ruback (1986), it is found that price uncertainty increases the value of shorter-lived assets which comes from
the market agents’ higher demand for such assets compared to the long-lived assets. Furthermore, inflation will
increase the costs of information seeking, postpone spending and decisions on investment, affect the employment
of flexible factors of production, and impede long-run contract investment as a result of liquidity concerns.

In fact, attracting investment relies on the ability of monetary and fiscal policy at achieving macroeconomic
stability. Fulfilling this depends on the role played to reducing the potential economic risk as there are three main
channels through which inflation hinders investment: the asymmetries of information channel; this includes
adverse selection and moral hazards, uncertainty channel; this represents uncertainty about inflation, interest rates
and exchange rates, and finally the channel of nominal rigidities in the tax system (Cizkowicz and Rzonca, 2013),
(Madsen, 2003)).

Many theoretical works have been carried out to investigate the relationship between investment and inflation but
little consensus has been reached on whether the nexus is positive or negative. Two theoretical backgrounds have
been identified in the literature: the call option approach, where it is believed that waiting for new information in
an uncertain business environment reduces investment. The other approach by Hartman (1972) and Abel (1983)
reflects that increased uncertainty increases investment as the business capital is an increasing function of prices
and when the variance of prices increases the expected return will also go up. Similarly, Caballero (1991), who
highlights the role of market structure of industries, notes that when the market is competitive, higher prices
increase investment. Nevertheless, Zeira (1990) concludes that this positive relationship may be reversed if the
market agent is risk-averse, while, Huizinga (1993) argues that the effect of the nexus depends on the source of
uncertainty.

Many studies, e.g. Abaidoo (2015); Igbal and Nawaz (2009); Carruth el al (2000); Osakwe (1982), reveal that the
nexus is negative. Cizkowicz (2013) for example examines the relationship between the corporate investment and
inflation on a sample of 21 OECD countries over the yearly span of 1960-2005. He finds a significant and robust
negative relationship and suggests that the non-linear relationship between inflation and output growth comes from
the non-linearity between inflation and investment. Therefore, the central bank may exploit this negative nexus in
periods of slowdown by prolonging the period of economic recovery.

Hence, although a high inflation rate can have adverse impacts on investment, there is no reason to consider that
a 10% rise in inflation will produce a lower investment level and impose more risk on investment environment
than the 5% (Able, 1980). That is why determining the inflation threshold or examining the non-linear relationship
is crucial.

In fact, little is known about this relationship in middle-income countries, such as Jordan, where inflation is likely
to be more volatile and hence the effect of inflation on macroeconomic variables is likely to be higher. In addition,
Investment is highly vital for Jordan. As a small country with stable political conditions compared to other
countries in its region, investment could increase capacity and productivity, strengthen fiscal position and allow
the country to overcome the challenges and consequences of the political turbulence in the region. Jordan followed
a private sector-led approach two decades ago and kept committed to encourage investment by applying different
strategies from tax exemption to attempts to eliminate bureaucracy. However, a stable and clear monetary policy
can also play a key role at maintaining and encouraging investment. This study thus comes to determine the
threshold level at which inflation turns to harm investment in Jordan.

3. Methodology Data Sources
3.1 Methodology

The paper follows the methodology applied by Khan and Senhadji (2001) to examine the relationship between
inflation and economic growth for a panel data study. This methodology has been widely applied by scholars to
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detect the threshold effect between variables. This is because their model construction allows continuity in the
relationship that restricts small changes around the threshold level from resulting in different asymmetric effects,
i.e. when inflation is increasing or decreasing. Furthermore, it avoids missing values on negative inflation rates or
negative infinity values for rates close to zero by employing a hybrid function of inflation; the hybrid function is
represented in equation (3).

For a specific country, the model can be represented as:

Inv, = ag + ay(1 = df J{f(@)} + aydy {f(m)} +e, 1)
dr = {é i’;’; Z ’; =1,2, ., T @)
f(ry) = (m, — DI(my < 1) +log(my) I(m, > 1) 3)

Where Inv; is the ratio of investment to GDP at time t, ol is the constant, o, is the coefficient of the semi-log
transformation of inflation at time t, o is the coefficient of extra inflation and m* is the threshold of inflation that
should be estimated. The threshold level of inflation is detected at the level where R? is maximized or the residual
sum of square is minimized and when both o; and o, are significant. d¥ is a dummy variable that takes the value
of 1 when inflation exceeds the threshold level of inflation, set arbitrarily from 1 to 20, and zero when inflation
rate is equal or below that threshold level.

3.2 Data and Descriptive Statistics

Yearly data on investment to GDP and inflation rate from 1980 to 2016 are imported from the International
Monetary Fund Outlook Database. Table 1 provides descriptive statistics of both variables. Over the study span
inflation rates range from around 1 to 26.

We apply the Augmented Dickey-Fuller (ADF) test and Kwiatkowski et. al (KPSS) test to check the stationary of
series; the results are presented in Table 2. For both tests, an intercept is plugged in the model specification. Both
tests confirm the stationarity of the inflation rate; however, the ratio of investment to GDP is stationary according
to the KPSS test only. Given this contradicting results and the drawback of ADF test, we assume that the ratio is
stationary and use the robust standard error corrected for autocorrelation in the estimation process. Although the
normality assumption is rejected for the dependent variable and its distribution is skewed to the right, the normality
assumption of the errors of the estimated model cannot be rejected.

Table 1. Descriptive Statistics

Inflation Investment
Mean 4.75 26.78
Median 3.50 25.24
Maximum 25.66 46.03
Minimum -0.87 18.85
Skewness 2.22 0.89
Kurtosis 9.18 3.20
Jarque-Bera 92.04 5.16
Probability 0.00 0.07

Note: the null hypothesis of Jarque-Bera test is that the errors are normally distributed.

Table 2. Unit Root Tests

Time Series Level Prob. Level Critical Value (5%)
ADF ADF KPSS KPSS
Inflation -3.75 0.007 0.426 0.466
Investment -2.94 0.198 0.349 0.463

Note: An intercept is included in the test equation and the optimal lag length is determined by the Schwarz
information criterion.
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4. Results

This section shows the estimation of the threshold model represented in equation (1). The inflation threshold ©t* is
determined ascendingly starting from the value one to twenty. The threshold level of inflation at which
investment gets harmed by inflation is detected when the estimated parameters o, and o are significant. In addition,
at this level, R? should be maximized and the sum square of residuals (RSS) should be minimized. o and o
provide the total effect of inflation on investment, which is supposed to be negative. Equation 1 is estimated by
Least Square Method with robust standard errors and the results are provided in Table 3.

The results suggest that when the inflation threshold is below 10%, the total effect of inflation on investment is
positive but insignificant. Nevertheless, the relationship between inflation and investment turns negative and
significant at inflation threshold of 10%. At this level, R? reaches the highest value, i.e. the RSS is minimized.
Above this level, the negative relationship becomes more dominant and significant. Hence, the threshold effect of
inflation on investment is found at 10% where inflation decreased investment by around 2%. The error of the
model is found to be normally distributed and stationary. CUSUM test for model stability of the estimated model
is run and the results are given in Figure (1). The test confirms the stability of the model as the cumulative sum of
the recursive residuals lies inside the area between the 5% critical lines.

5. Conclusions

The paper detects the threshold level in the relationship between inflation and investment in Jordan over the yearly
span from 1980 to 2016. The threshold level of inflation using the conditional least square is found at 10%. Under
this level, inflation has insignificant effect on investment. So, the monetary authority in Jordan is advised to keep
inflation rates at any level below the threshold of 10%.

Table 3. Results of Threshold Model by Least Square

Variable Coefficient Std. Error Prob.

=1
(o] 22.53 2.44 0.00 R-squared 0.236
(071 0.74 2.34 0.75 RSS 1222.20
(07} 3.50 1.49 0.02

T*=2
Olo 24.8581 1.776964 0 R-squared 0.227
(071 2.427318 2.091035 0.2536 RSS 1237.5
ol 3.527166 1.705138 0.046

T*=3
o 0.221
ou 3.859211 1.996652 0.0614 RSS 1246.74
(07} 2.991219 1.966463 0.1372

nF=4
Olo 27.97872 1.457667 0 R-squared 0.225
(071 4.925208 1.984177 0.018 RSS 1240.49
(07} 2.066643 2.342244 0.3836

m*=5
Olo 28.99782 1.534921 0 R-squared 0.223
(071 5.398634 1.996375 0.0105 RSS 1242.65
o2 1.232974 2.820084 0.6646

T*=6
Olo 30.11427 1.659616 0 R-squared 0.229
ol 5.9529 2.006007 0.0054 RSS 1233.37
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o2 -0.37438 3.381954 0.9125
=7
Olo 31.06329 2.045538 0 R-squared 0.24
ol 6.309081 1.88866 0.002 RSS 1218.00
(05) -2.38054 3.144927 0.4541
n*=8
ol 31.83957 2.269274 0 R-squared 0.24
ou 6.477476 1.985574 0.0025 RSS 1208.11
o2 -4.56274 3.411649 0.1897
T*=9
(o /1 27.71043 1.269959 0 R-squared 0.117
ol 4213101 1.276438 0.0022 RSS 1412.99
o2 -0.05773 3.719601 0.9877
n¥=10
oo 32.77423 2.568987 0
o 6.285736 2.006769 0.0035 R-squared 0.26
(05) -8.48611 4.050358 0.0435 RSS 1240.47
=11
ol 32.92468 2.600503 0 R-squared 0.21
ou 5.999578 1.941954 0.0039 RSS 1258.62
o2 -10.5523 4.264885 0.0183
n*=12
(o /1 30.98524 2.51458 0 R-squared 0.18
o 4.571996 1.787901 0.015 RSS 1260.42
o2 -12.1642 4.662674 0.0133
20
10
o
0
-5 1
-10 -
-20 1 1 L 1 7 1 T 1 7 ‘ ‘
1985 1990 1995 2000 2005 2010 2015
— CUSUM  ———-- 5% Significance

Figure 1. CUSUM Test for Model Stability
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