diHaHCK Ta onoaaTKyBaHHS

VIIK 330.12
JEL Classification E44, D53, G50, P36, D11, D12, 024, F36, F31
DOI https://doi.org/10.33146/2307-9878-2023-4(102)-47-52

Joseph Musandiwa®
University of Limpopo, Polokwane, South Africa

Collins C. Ngwakwe?
University of Limpopo, Polokwane, South Africa

The Effect of Exchange Rates on Consumer Price | ndex

Abstract. The consumer price index (CPI) is a crucial economic indicator of consumer price inflation, which has an
attendance effect on the extent of savings and, hence, on investment capacity. The literature contains different opinions
on the relationship between exchange rate and consumer price index; however, given the uniqueness of each country’s
economic environment, it became apposite to focus the bearing of this paper on the South African economic context.
Thus, this paper evaluates the effect of currency exchange rates on the consumer price index in South Africa. Time
series data on CPI and exchange rates were drawn from the Fusion Media investment database and were analysed
using the OLSregression. For the independent variables exchange rate, which is the Rand price against the Dollar, the
authors applied lagg-2 given the assumption that exchange rate differences might take up to two months to affect the
consumer price index. The authors' assumption draws from the findings of eminent scholars, which indicate that, given
sufficient time, changes in domestic prices would fully compensate for exchange rate adjustments. The analysis showed
that exchange rate changes significantly and positively affect CPI within the data’s boundaries. The findings offer
academic and practical implications for understanding the theoretical short-term period effect of the exchange rate on
the consumer price index within the South African setting and for practical economic policy application for advanced
policies to cushion potential negative effects on savings and investment. The paper provides an agenda for further study
of the application of expanded time series to eval uate the effect of currency exchange rates on CPI over a longer period
to unravel a theoretical difference between the short-term and long-term implications of exchange rates on CPI.
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BruiuB BaJIOTHHUX KYPCiB HA iHIEKC CIIOKUBYMX LiH

Anomauyin. Inoexc cnoocueuux yin (ICL]) € Knrouogum eKOHOMIUHUM NOKA3HUKOM IHGRAYIT, sKull eniusae Ha o6cse
3aowaddcenv i, omoice, Ha iHeecmuyiliny 30amuicms. Haykosyi eucnosnmoroms pisni OymKku wo0o 36'A3Ky Midc
BANIOMHUM KYPCOM MA [HOEKCOM CRONCUBHUX YIH, OOHAK, 6PAXO08YIOHU YHIKANbHICIbL eKOHOMIYHO20 Cepedosuuyd
KOJCHOI KpaiHu, asmopu 88axcaroms 3a 00YilbHe 30cepedumu y8azy Ha eKoHomMiunomy koumexcmi Ilie0ennoi Agppuxu.
Taxum yunom, y yiti cmammi OYIHIOEMbCA 6NAUE OOMIHHUX KYpPCi6 8antom Ha iHOekc cnodcusyux yin y Ilig0enHit
Agppuyi. [ani uacosux paodie wooo ICL] ma obminnux Kypcie 6yiu ¢3ami 3 ineecmuyiiinoi 6asu danux Fusion Media ma
NPOAHANI308aHi 3a OONOMO20I0 pecpecii 36UUatiHUX HAUMeHWUX Keaopamis. J[is He3anedcHoi 3MiHHOT 0OMIHHO20 KYpCY,
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KO € YiHa pandy No GIOHOUWIEHHIO 00 001apd, A8MOpU 3ACMOCY8ANU OBOMICAUHUN HACOBULL A2, 6PAXO8YIOHU
NPUNYWeHHs1, Wo KypCo8i PIsHUYI MOJICYMb SNAUHYMU HA THOEKC CRONCUBUUX YIH NpOomseom 080X micayig. [Ipunywjenus
aemopie basyemvcs Ha BUCHOBKAX BIOOMUX YYEHUX, AKI 6KA3VIOMb HA me, Wo 3a OOCMAMHLO20 YACy 3MIHU BHYMPIUHIX
YiH NOBHICMIO KOMNEHCY8anu O Kopu2yeamnHs 0OMinHO20 Kypcy. Ananiz noxasas, wjo 0OMIHHUU Kypc 3HAYHO 3MIHIOEMbCS
ma nosumusno enausac na ICL] 6 meaxcax oanux. Ompumani pe3yromamu € 8adCIUGUMU 05l PO3YMIHHIA MEOPemMUiHo20
KOPOMKOCMPOKOBO20 GNAUBY OOMIHHO20 KYPCY HA [HOEKC CHONCUGHUX YIH Y NIGOCHHOAPPUKAHCLKOMY cepedosuiyi, a
MAaKodC OCHOBOI0 0Nl NPAKMUYHO20 3ACHOCYEAHHA — pPO3POOKU EKOHOMIYHOI NONIMUKU W00 HOM AKUWEHHS
NOMEHYIUHUX He2amu8Hux HACHiOKi@ 011 3aowaddcenv ma ingecmuyiu. Cmamms 6U3HAYAE HANPAMKU NOOATbULUX
00cioxHcenb w000 3ACMOCYBAHHA POZWUPEHUX YACOBUX PAOI6 015 OYinKu enausy eamomuux Kypcie na ICL npomszom
mpusanoeo nepiooy, wob oyiHumu mMmeopemuyny pIiSHUYIO MidC KOPOMKOCMPOKOSUMU MA O0820CMPOKOBUMU

Hacaiokamu enaugy oominnux kypcie na ICLJ.

Kniwouosi cnosa. inoexc cnoxicusuux yin, 8anOmMHuil Kypc, 3d0WA0NCeHHs ma iHeecmuyii, iHgaayis, monemapua

noaimuka.

INTRODUCTION

Investors and analysts regularly monitor the stock
market’s success, with a special focus on the Consumer
Price Index (CPl). The CPI offers insightful information
about how inflationary pressures may impact market
patterns, company earnings, and investor sentiment.
An economic indicator known as the CPI tracks shifts in
the average cost of household purchases of goods and
services. It assists in monitoring inflation and illustrates
how price fluctuations affect consumers’ overall cost of
living. Therefore, CPI data is used by governments and
central banks to assess the value of the currency, decide
on monetary policy, and maintain economic stability
(Maunsell, 2023). Given the nature and importance of
CPl, it is also an important tool for corporate strategic
and investment planning. Thus, CPI is a useful economic
indicator for private and public sectors and individuals
within and outside of the economy. Hence, research on
the link between exchange rate and CPI in a particular
economy is important for academic and practitioner
applicationsin their policy and investment planning.

There are mixed research and results in the existing
literature. Some researchers have focused on the effect of
CPI on exchange rates (ATFX, 2023), whilst others study
the impact of exchange rates on CPI (Hiifner & Schroder,
2002). Yet, others dwell on a causdity study of the
variables (Usupbeyli & Ucak, 2020). ATFX (2023)
highlighted that CPI may affect the dollar’'s vaue
positively or negatively if published CPI data from the
Bureau of Labor Statistics exceeds or falls below the
market predictions of CPI. For instance, Hiifner and
Schroder (2002) studied how changes in exchange rates
affected consumer prices in the euro region. They used
vector error correction models to caculate the pass-
through effect in Germany, France, Italy, the Netherlands,
and Spain. In order to reflect the entire euro area, they
computed a weighted average of the results for each
country using the weights of the Harmonized Index of
Consumer Prices (HICP). Their results show that a 10
percent decline in the euro’s nominal effective exchange
rate index after a year corresponds to a 0.4 percent
increase in the HICP. The adjustment of consumer prices
is fully realized within three years, with an overall effect
of 0.8 percent.

In another study, Usupbeyli and Ucak (2020)
investigate how changes in currency rates — more
especially those in the US dollar affect Turkey’s producer
pricing index (PPlI) and consumer price index (CPI).
The results show cointegration between the series, which
suggests a sustained link. Furthermore, a unidirectiona
association is found between exchange rates and PPI, but
a bidirectional causality is seen between CPl and
exchange rates. However, exchange rates and PPl do not
appear to be causally related. Moreover, examining the
short-term correlation between exchange rates and CPI
suggests that a decline in Turkish exchange rates results
inarisein CPI.

Given the uniqueness of every economy,
understanding the unique relationship between the
exchange rate (ER) and consumer price index (CPI) for
each economy becomes imperative, especially for South
Africa, which has a high-level population living in
poverty (Plagerson, 2023). The insight from this analysis
has more decision benefits that pervade financia,
marketing, business management, economic policy, and
investment  strategies couched on  proactivity.
For instance, if CPI is seen to be affected by exchange
rate fluctuations, this affects investors, given that CPI,
which drives the purchasing ability of workers, aso
diminishes the amount of savings that could be used for
investment. For example, a rising exchange rate may
warn the citizens of an impending ripple in the CPI with
an attendant corrosion ripple on savings. Therefore, this
paper aims to evaluate the impact of exchange rates on
the consumer price index (CPI).

The next section of the paper provides a conceptual
review; the subsequent sections present the method and
results from the anaysis. The last section of the paper
concludes and provides recommendations.

THEORETICAL BACKGROUND

The Concept of Consumer Price Index (CPI)

In many countries, controlling inflation lies with the
Central Bank. So, the Central Bank needs to have a high
degree of foresight because curbing inflation takes along
time. Thus, the Central Bank must continue to anticipate
when inflation will likely rise. Therefore, policymakers
rely more on inflation forecasts to determine where prices
will bein the future and appropriate policy actions to take
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(Cecchetti et al., 2000). While CPI is generally regarded
as ameasure of inflation, various economists have argued
that it is not the only best tool for measuring inflation and
considering policy issues (Johnson, 1999).

Economists rely on the CPI figure to determine price
changes in the individual cost of living (Baldwin, 2018).
Thus, a cost of living index (COLI) measures the changes
in amounts consumers may need to spend over time to
reach a certain standard of living. For example, living in
town may cost a certain amount of South African rand a
year compared to a lower or higher amount in another
city; it may be calculated by PayScale's calculator
(Ullman, 2019). As such, while the CPI measures the
average prices consumers pay over time, the COLI
measures the price of the same basket of goods and
servicesin different geographic locations (CNN, 2020).

The purchasing power parity rates help to determine
the geographic differencesin the cost of living. That is, as
the cost of goods and services increases, the buying
power of the national currency decreases. Thus, growth in
the cost of living must be measured correctly becauseit is
the measurement that is closely considered when major
decisions relating to monetary setting, salary adjustments
and operations of capital and monetary markets are
considered (Podpiera, 2003).

There are various discourses on how CPl impacts the
cost of living. Various anaysts indicate numerous
imperfections in the CPl as a measure of the cost of
living. Some have claimed that, amongst other concerns,
the consumer price index overstates the true rate of
increase in the cost of living (Shapiro & Wilcox, 1996).
Thisview is evaluated based on the two sources of biases.

The first bias emanates from the mismanagement of
price indices that are generated when a new assortment of
goods is in the market and also when the quality of the
existing goods in the market changes, thus resulting in a
shift of shopping patterns towards lower-priced stores
(Podpiera, 2003). The second bias is referred to as the
substitution bias, which is triggered by a lack of
sensitivity to the CPI substitution effect induced by price
changes (Ibid). Therefore, it is critical that the CPl be
measured  correctly because there are adverse
consequences, particularly when decision-makers are
making fiscal policy considerations. When CPI is not
correctly managed, it may affect citizens, such as socia
security benefits, pension benefits, tax brackets, personal
exemptions, and related issues (Shapiro & Wilcox, 1996).

Furthermore, the CPI has implications for developing
and implementing several government poalicies, including
fiscal, monetary and other measures of economic
performance such as productivity and GDP (Shapiro
& Wilcox, 1996). There is a general theoretical outlook
indicating that fiscal and monetary policies are
instruments of economic stabilization. There are
contending views on the efficacy of these policy
instruments and their effect on the national economy.
Some economic anaysts argue that while fiscal and
monetary policies are important tools, their effectiveness
depends on various conditions in the national economy
(Marfan, 2005; Spiegel, 2006).

Conversely, others argue that these policy instruments
are ineffective in all countries. In comparing various
empirica literature, some economists indicate that the
effects of monetary policy on economic activity, in
contrast to that of fisca policy, have received less
attention (Afonso & Sousa, 2012; Spiegel, 2006).

Monetary policy has both its strengths and limitations.
Some economists argue that monetary policy can be used
effectively to restrain an overheating economy versus
expanding an economy in arecession state. For example,
monetary policy has proved ineffective in stimulating
growth in  economies experiencing  deflation.
In particular, this was observed in the United States of
America's economy, specifically during the years 2001-
2003, when the reduction of the interest did little to
stimulate investment in the economy; however, it was
able to cause households to refinance their mortgage
(Stiglitz, 2003).

Previous Studies on Exchange Rate (ER) and
Consumer PriceIndex (CPI)

A thorough examination of the empirical literature on
the impact of exchange rate variations on consumer
prices in Australia throughout the inflation-targeting
period was carried out by Chung et a. (2011). According
to their research, the pass-through impact is generally
quite small but is more noticeable and swifter for
manufactured goods — especially those that are imported.
Additionally, their analysis indicates that within the past
ten years, fluctuations in exchange rates have had a
quicker impact on retail pricing for this class of highly
transferable commodities. Analysis of ER and CPI
conducted by McFarlane (2002) looks at the link that has
changed over the past twelve years between prices in
Jamaica and the exchange rate. The results imply that the
exchange rate pass-through is “complete” in the long run.
However, it has been noted that the pass-through has
slowed down recently, partly because of increased
competition and the implementation of a stricter
framework for monetary policy. However, it is crucid to
remember that exchange rate changes still significantly
influence pricing and inflationary expectations.

In order to examine the connection between exchange
rate pass-through and the average inflation rates in China,
Australia, and India, Saha and Zhang (2013) undertook a
guantitative study. Using a structura VAR modd, they
looked at the exchange rate pass-through from 1990 to
2011. The results of the impulse responses indicate that
the rising domestic prices in China and India are mostly
unaffected by exchange rates.

Some other research sought to check for causality
interactions between ER and CPI; hence, Zhu (2012) used
the Granger Causdlity test to investigate the relationship
between changes in the consumer price index (CPI) and
exchange rate variations in China. The study focused on
three major trading partners for China: the US, the EU,
and Japan. The study’s conclusions show a causal
connection between shifts in the US dollar and Japanese
yen relative to the Chinese yuan and shifts in the
country’s consumer price index. Nevertheless, there is no
proof that consumer price index variations may cause
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exchange rate changes. This finding differs from the
causality results in Turkey by Usupbeyli and Ucak
(2020), which found a unidirectional association between
exchange rates and PPl. However, a bidirectional
causality is seen between CPI and exchange rates. Still, in
further search for causality, Rauf and Rashid (2019)
investigated the relationships between real exchange rate
volatility (VRER), interest rate volatility (VINT),
consumer price volatility (VCPI), and industrial output
volatility (VLMI) in their study. They used a multivariate
Granger causality model with monthly data from January
1988 to December 2017. The findings demonstrated the
bidirectional causal relationship between VRER and both
VLMI and VINT. Conversely, a unidirectional Granger
causality between VLMI and VCPI, VINT and VLMI,
and VCPI and VRER was noted.

The related literature with different findings indicates
that the effect of exchange rates on CPI may differ from
country to country and from region to region. Hence, this
paper looks at this important economic and business
concept in South Africa

RESEARCH METHOD

The paper applies a quantitative approach and uses the
South African Consumer Price Index (CPI) and exchange
rate data for 2020 and 2021. The monthly exchange rate
data were collected from Fusion Media (2023), namely
the USD/ZAR — US Dollar South African Rand.
In addition, the monthly data on CIP were collected from
Fusion Media (2022) — the South Africa Consumer Price
Index (CPI) YoY. The data were analysed using OLS
regression with the aid of Gretl econometric and statistics
software.

The OLS regression model isthe following:

Y=a+pX+E
Where:
Y = dependent variable being the consumer price
index (CPI);

o, = constant or intercept;

B = the beta, regression coefficient, dope or gradient,
measuring the degree of changein Y when X changesby 1,

X = independent variable being the exchangerate (ER);

€ = eror term which accounts for unknown
independent variables not included (omitted) in the
regression model

For the independent variables exchange rate, which is
the Rand price against the Dollar, the authors applied
lagg-2 given the assumption that exchange rate
differences might take up to two months to affect the
consumer price index. The authors assumption draws
from the findings of eminent scholars, which indicate that
“given sufficient time, exchange rate adjustments would
be fully compensated for by changes in domestic prices’
(Kreinin, 1977, p.2).

RESULTS

Findings from the OLS regression analysisin Table 1
show that at an alpha level of 0.05(5%), the probability
value P-value is 0.01293, far below the apha level,
indicating a high significance level. Thus, this shows that
given a two-month lag, a change in the exchange rate
may positively influence the change in the consumer
price index (given the positive coefficient of RandPrice 2
in Table 1). The regression coefficient of 1.60539
indicates that a unit increase in the South African
currency rate may impact a 1.6 unit increase in the
consumer price index. This result seems to support the
earlier result in Tirkiye, where changes in the exchange
rate were found to cause an increase in the consumer
price index (Usupbeyli & Ucak, 2020; Hifner
& Schroder, 2002). Similarly, Nuhu (2021) found a
positive and significant effect of the nominal exchange
rate on the consumer price index. This implies that
providing economic and financia policies that may
cushion the exchange rate volatility could catalyse a
favourable effect on domestic prices, which is direly
needed for the economic good of the citizens.

Table 2 presents White's test for heteroskedasticity,
the Doornik-Hansen test for normality and the Breusch-
Godfrey test for autocorrelation. Adkins (2006)
highlights the computational robustness of the Doornik-
Hansen test for normality over the Jacque Bera test.
Given that the p-values are above the alpha value, the null
hypotheses could not be rejected for the three tests.
Thisindicates that the data contains no heteroskedasticity
and autocorrelation, and errors are normally distributed.

Figure 1 shows the QQ plot showing the closeness of
the residuals.

Table 1. Model 2: OL S, using observations 2020:01-2021:12 (T = 24)
Dependent variable: CPI_YOY_

Coefficient Sd. Error t-ratio p-value
const -17.0048 9.31051 -1.8264 0.08276 *
RandPrice 2 1.60539 0.588295 2.7289 0.01293 *
M ean-dependent var: 8.318182 S.D-dependent var: 4.063617
Sum of squared resid: 252.6874 S.EE: regression: 3.554486
R squared: 0.271317 Adjusted: R-squared 0.234883
F(1, 20): 7.446780 P-value(F) 0.012933
Log. likelihood: -58.06886 Akaike criterion:; 120.1377
Schwarz criterion: 122.3198 Hannan-Quinn: 120.6518
Rho: 0.309217 Durbin-Watson: 1.176808
Source: authors' OLS analysis outpuit.
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Result in equation:
ACPI_YQY_=-17.0 + 1.61*RandPrice 2

(9.31) (0.588)
T =22, R-squared = 0.271
(standard errorsin parentheses)

Table 2. Testsfor Regression Assumptions

Doornik-Hansen test for normality:

Testing for the normality of residuals assumption
HO- hypothesis: there is normal distribution of error
T-statistic: Chi-square(2) = 5.70355

p-value = 0.0577418

Heteroskedasticity tesing — the White's test:

HO hypothesis: there is no presence of heteroskedasticity
T-statistic: LM = 2.4797

p-value = P(Chi-Square(2) > 2.4797) = 0.289428

Autocorrelation test: the Breusch-Godfrey test:

LM testing for presence of autocorrelation using up to order 12
HO hypothesis. autocorrelation is not present

T-statistic: LMF = 0.761413

p-value = P(F(12,8) > 0.761413) = 0.676673

Source: authors' OLSanalysis output.

Q-Q plot for uhatl

-8 -6 -4 -2 [0} 2 4 6 8

Normal quantiles

Figure 1. QQ Plot
Source: graph from authors' OLS analysis output.

CONCLUSION rate and consumer price index, however, given the

The consumer price index plays and important | uniqueness of each country’s economic environment, it
economic indicator functions in several ways that range | became apposite to focus the bearing of this paper on the
from guidance for investment planning, economic and | South African economic context. Hence the paper used
government policy, etcetera The literature contains | the exchange rate and CPl data for South Africa to
different opinions on the relationship between exchange | examine the complex relationship.
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Using atime series data of twenty-four months guided
by the OLS regression, the findings show that changesin
the price of South African currency may have a positive
and highly significant effect on the consumer price index
at a P-value of less than 0.05 alpha value at least within
the short-time period of twenty-four months. This result
is of theoretical and practical significance to academics
and practitioners. Theoreticaly, it shows that within a
short-time period of twenty-four months, exchange rate
may influence an increase in CPI, hence economic policy

cushioning policies to reduce the adverse effects on
savings and investment, and importantly on the
livelihoods of low-income citizens.

Given the limited time-series coverage of twenty-four
months, the paper recommends further study application
of expanded time series to evaluate the effect of exchange
on CPI over alonger period. Such expanded time series
may provide more theoretical information on long-term
effect of currency exchange rate on the consumer price
index within the South African economic environment.

makers may provide an advanced fiscal impact-
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