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ABSTRACT KEYWORDS

In this study, we investigate the degree to which inflation-rate movements East African Monetary Union;
for countries in the East African Community (EAC) have become more similar, inflation; optimum currency
which is an important issue for the EAC's goal of creating a common cur- area

rency. For the five EAC countries (excluding South Sudan), we find that JEL

comovements in inflation rates generally became more similar between E31; F45

1995 and 2018. A decrease in the correlations of the three largest EAC
members with the rest of the EAC (from each of their perspectives) after
2013 is concerning for a smoothly running monetary union.

1. Introduction

Since November 2013, the East African Community (EAC) has been involved in a project of
creating a monetary union by 2024. Whether such a union will be fruitful depends on the degree
of benefits arising from greater economic interaction that a common currency could promote
and the costs arising from the different countries not being able to apply monetary policy
independently for optimal support of their economies (see, for example, Mundell 1961). These
costs are typically higher when countries within the monetary union face asymmetric economic
shocks. Greater asymmetry in economic shocks among member countries may be reflected by
lower correlation in inflation rates among those countries. The purpose of this paper is to
investigate whether correlations in the inflation rates among the EAC countries have become
more similar, especially since 2013.

Such an investigation is much different than looking into whether inflation rate levels among
countries considering a common currency are converging. Whether inflation rates are converging is
an important issue when considering a monetary union: substantial discrepancies in inflation levels
prior to implementing a common currency will lead to one or more countries needing to adjust
quickly to a much different inflation level, which can lead to economic disruptions, and large inflation-
level differences themselves can reflect asymmetric economic structures that could lead to the
monetary union not running smoothly. In the case of the EAC, there have been made many studies
on this issue, most recently by Dridi and Nguyen (2019), who found substantial evidence that the
inflation rates among the EAC members have been converging.

However, considering the degree to which the inflation rates have similar variations is also an
important issue, since lower correlation in inflation rates prior to monetary union can be
associated with greater real output variation of the participating economies when participating
in the monetary union. The subsequent theoretical section in this paper demonstrates this issue.
Various other studies on monetary unions in different country or regional contexts have dealt
with the closely connected issue of correlations in output cycles (e.g., Mora, Hurtado, and Zerpa
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de Hurtado 2020, who also looked at commonalities of inflation cycles, as indicated by inflation
correlations, as a relevant matter for considering the costs of a monetary union among the
Mercosur countries).

Kishor and Ssozi (2010) presented Pearson correlations between quarterly inflation rates for pairs
of EAC countries for 1981:Q3 to 2000:Q2 and 2000:Q3 to 2009:Q1. They found that in the earlier
period the correlations in inflation rates among these countries were negative or below 10%, except
for the Burundi and Rwanda country pair and the Tanzania and Uganda country pair. In the later
period, representing the era starting with the EAC Treaty coming into force, they found all
correlations between pairs of country to range between 32.3% and 48.2%. Nyirakanani (2018)
provides a snapshot of Spearman inflation correlation coefficients among the EAC countries for
2006:M01 - 2017:M09 and found that they were low but significantly positive across those EAC
countries.

In the current paper we fill some gaps in the literature in the following ways:

(1) We investigate the evolution of inflation-rate correlations among EAC countries, extending our
knowledge of how they evolved after the countries agreed in 2013 to create a monetary union in
ten years. Our data ends about 9 years after the coverage of Kishor and Ssozi (2010). In her
presentation of inflation correlations, Nyirakanani (2018) did not distinguish between the
period before and after the agreement to form a monetary union in the EAC.

(2) We apply a non-parametric measure of correlation, Kendall’s tau, due to the existence of
outliers and non-normality in the monthly inflation-rate data. Kishor and Ssozi (2010) likely
faced similar difficulties with outliers with their monthly inflation data, but they presented only
Pearson correlations coefficients. Nyirakanani (2018) provided inflation correlation informa-
tion with another non-parametric measure, the Spearman rank-order correlation measure, but
that measure is more sensitive to error than Kendall’s tau.

(3) We investigate inflation rate correlations using rolling windows of five years to reduce the
effects of structural breaks. The rolling-window method also allows us to observe local trends in
inflation-rate correlations, most importantly the more recent ones.

(4) We apply another measure, known as a similarity index, to consider whether among the EAC
countries there has been a trend of greater similarity in the rises and falls in their inflation rates.

Our dataset consists of monthly EAC inflation data from 1995 to 2018. The EAC data we
consider are for the five countries that agreed in 2013 to form a monetary union - Burundi,
Kenya, Rwanda, Tanzania, and Uganda; hence, in this paper, the term “EAC” refers to these five
countries. Our results indicate that inflation-rate changes between consecutive months trended
toward becoming more similar between 1995 and 2018 for most country pairs from the five EAC
countries. Furthermore, based on the Kendall’s tau correlations, we observe a strengthening in the
inflation-rate comovements of the EAC countries over the whole period of our dataset. The
inflation-rate correlations for the EAC countries in 2014-2018 are typically stronger than the
analogous ones for the 2001 European Monetary Union (EMU) countries in the five years prior
to the creation of the euro and are stronger than the analogous ones recently seen in the West
African Economic and Monetary Union (WAEMU). These results are favorable to the success of the
proposed monetary union among the EAC countries. Nevertheless, correlations in inflation rates
among the three largest EAC economies (Kenya, Tanzania, and Uganda) appear lower after peaking
in the 2010-2013 period.

The rest of this study is organized as follows. The next section provides the theoretical frame-
work. Section 3 provides background on the monetary union project in the EAC and inflation
convergence among the EAC economies. Section 4 describes the data that are used for the empirical
work. Section 5 provides our findings on similarity indices for the EAC countries and presents our
results regarding inflation-rate correlations among these countries. Section 6 provides conclusions
for the study.
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2. Theoretical Framework

The theoretical presentation is in the tradition of the “New Keynesian” monetary model of Clarida,
Gali, and Gertler (1999) and closely follows the exposition given in Karras (2002, 2003a, 2003b, 2005,
2012), Furceri and Karras (2008), Mora (2006), and Hurtado and Mora (2018), and Mora, Hurtado,
and Zerpa de Hurtado (2020).

Suppose country’s i’s monetary authority (i = 1,2, ..., N, for N countries being considered for the
monetary union) has the loss function

{Z; o Pla [ (v — ) +ﬂi2,t+j}} (1)

where t is time, E is the mathematical expectation operator, y is the departure of real output from its
trend,  is inflation, and 3 > 0, k 2 0, and a > 0 are constants, respectively representing the discount
factor, the real output target, and the weight on output deviations. A “New Keynesian” expectations-
augmented Phillips’s curve determines country 7’s inflation rate:

iy = Aiyie + Emipen + uiy (2)
where A; > 0 and u;,, is a random variable following the following process
Uip = Qi1 +2z, 0<¢@, <1, z~iid(0, 7 1t+;) (3)
Solving Equation (2) for y;,;, we get

1

Vit = 7 (7Ti,t - Et”i,t+1) + Vit (4)
/\,
1

where v; = -uy/A. The variance in v, is derived to be o? =12[A}(1— ¢12)] !

When each central bank can determine an optimal monetary policy independently for its own
economy, the loss function in Equation (1) is minimized subject to Equations (2) and (3), resulting in
inflation being

P = aiqiu;, Jr)L ki (5)
where q;=[A] + a;(1 — B¢,)] ', and the “IND” superscript is provided to indicate variables in the
independent monetary policy scenario.

In contrast, if there is a monetary union in which a common central bank sets monetary policy
using a loss function like that given by Equation (1) but using output and inflation values for the whole
monetary union, then the analogous equations to Equations (1)-(4) for the monetary union would be
the same as Equations (1)-(4) with “i” replaced with “MU.” The inflation across the monetary union,
Tmu > is what each individual country would face under the monetary union scenario, so analogous to
Equation (5),

P NMON = e = amuqumutimu, + ;M_UkMU (6)
MU
where the “UNION” superscript is used on the individual-country variables in this scenario. If we
substitute Equation (6) into the right-side of Equation (4), and take into account that E,upy 11 =
¢unu, due to Equation (3) with i replaced with MU, we get after simplifying'

y,U,NION —(amuqmu(1 = Ppp)vauee) + vie (7)

for which we can find the variance to be
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Var (y"NMON) = (apuqmu(1 — py)) 0%y + 02 8)
—2apugmu(l — ¢MU)Pi,MU‘7i‘7MU

where 0%, is the variance in v;; and Pimu is the correlation between v; ; and vy +. Since the two latter
variables are simply u;; and wuyy,; multiplied by constants, p; ., also represents the correlation
between u;; and upw ;. For the current paper, the relevant issue is that as the correlation between
a country’s inflation when outside the monetary union and the inflation in the monetary union
increases, the variability of that country’s real output when in the monetary union decreases, all else
equal. Therefore, greater correlation in inflation among the countries prior to joining the monetary
union would tend to reduce the output-variability costs associated with monetary union.

3. Background

In November 2013, the five East African Community (EAC) member countries at that time” -
Burundi, Kenya, Rwanda, Tanzania, and Uganda - agreed to create a monetary union within ten
years. The Protocol on the Establishment of the East African Monetary Union (EAMU) indicates the
macroeconomic convergence criteria that need to be achieved and sustained for at least three
consecutive years prior to the 2024 introduction of the single currency. The criteria include, inter
alia, a core inflation ceiling of 5% as well as a headline inflation ceiling of 8% (for more details, see EAC
2013). These criteria as well as the other three key criteria provided subsequently are rooted in
theoretical considerations as to what conditions support a common currency, as discussed in optimum
currency area (OCA) theory (early contributions to this theory are Mundell 1961; McKinnon 1963;
Kenen 1969).

Figure 1 presents the development of the annual inflation rates over the period 1996-2018 for the
five EAC countries. What we observe from the figure is a general comovement of the inflation rates
between these five countries over the period 1996-2018. Nevertheless, these inflation rates were often
above the ceiling of the convergence criterion (8%), the exception being over 2013-2018, the period in
which some convergence in inflation levels seemed to be apparent. However, around 2017, there was
a notable inflation increase in Burundi to above the ceiling, and Kenya and Rwanda nearly hit the

20 30
Il 1

inflation rate
10
1

T T T T T
1995 2000 2005 2010 2015 2020

years
————— Burundi Kenya
Rwanda Tanzania
“““““ Uganda

Figure 1. Annual inflation rates for the EAC countries (1996-2018). Inflation rates are measured as the annual percentage change of
the consumer price index. Stata version 15.1 was used to generate this figure. Source: World Development Indicators (World Bank ,
2019).
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ceiling during that time. Importantly, there was a substantial drop in inflation from the beginning of
2008 until 2010 in all five countries. This drop was likely connected to the financial global crisis in
2008-2009. Indeed, due to the global recession, one would expect a large drop in demand, which
would in turn bring all prices to a low level.

In 2011, the inflation rate in all the EAC countries started to rise again, with a dramatic increase in
2012 that lasted until the following year. As highlighted in the AfDB [African Development Bank]
(2012) report, the July 2010-July 2011 higher inflation episode for Kenya, Tanzania and Uganda was
driven by higher oil prices (which contributed 20%, 26%, and 21%, respectively, to these countries’
inflation in the short run), although for Uganda, monetary expansion contributed even more (32%).
The report also found that the short-run contribution to inflation from world food prices during this
period was 9% in Tanzania, 11% in Kenya, and 13% in Uganda (for details, see AfDB [African
Development Bank] 2012).

Studies on inflation convergence among African countries are numerous. Dridi and Nguyen
(2019), who focused on EAC countries, reviewed a substantial number of studies focusing on
African monetary unions, especially those focusing on the inflation convergence among the EAC
members (their reviewed studies involving the EAC included Kishor and Ssozi 2010; Drummond et al.
2015; Carcel, Gil-Alafia, and Madigu 2015, to name but a few). In their own research, Dridi and
Nguyen (2019) found support for convergence in the inflation rates in the EAC based on panel unit-
root tests using 2000M1-2015M12 inflation data on the five EAC countries. We similarly find support
for convergence in inflation rates among these economies using unit root and stationarity tests in
2013M11-2018M12. Since that is not the main focus of this paper, those results have been relegated to
Table S1 in the Supplemental Material for interested readers. In this paper, the issue in focus is the
degree to which EAC countries have been facing similar inflation movements and whether that has
changed over time.

4. Data

All the inflation data used in this study are based on monthly CPI data collected in June 2019 from the
IMF’s International Financial Statistics (2019) database. The study focuses primarily on month-to-
month inflation data in the EAC countries 1995M05-2018M12 (thereby requiring 1995M04-2018M12
CPI data), both without and with seasonal adjustment.” Seasonal adjustments are performed on the
monthly inflation data through the Census X-12 procedure in EViews version 11 using additive X-11
seasonal adjustment along with the automatic (X-12 default) trend filter by Henderson (1916) and no
ARIMA specification.

Annual data on real GDP (output-side at chained purchasing power parities; see Feenstra, Inklaar,
and Timmer 2015) were collected from the St. Louis FRED database.” and are averaged over years
(1995-2017 for EAC countries) to provide weights to calculate average inflation rates for other
countries in the EAC.

The results in the next section are presented for both monthly data that have been seasonally
adjusted through the previously noted procedure and data that have not. The argument for
considering seasonally adjusted data is that since seasonal inflation shocks are recognized as
temporary, they are not relevant for monetary policy adjustments. On the other hand, common
seasonal variations in inflation may reveal commonalities in economic structures that are relevant
for monetary union considerations, and imperfections in the seasonal adjustment process may
create patterns in inflation movements that are not actually present. Maravall (1995) stressed that
seasonal adjustment along with detrending, as in the X-11 filter, generates a spectral peak that is
non-negligible for a cyclical frequency, and Wright (2013) was concerned that the bandwidth
typically used in the X-12 filter is too low. For these reasons, the results are presented for both
data that are not seasonally adjusted data and data that are. Beyond seasonal adjustment, Stata
version 15.1 was used to generate the Subsection 5.1 results and EViews version 11 was used to
generate the Subsection 5.2 results.
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5. Methodology, Results, and Discussion
5.1. Trend in Similarity Indices of Inflation Changes for EAC Countries

In this subsection, we investigate the similarity of monthly inflation rate changes between two
consecutive time periods for pairs of EAC countries. This approach takes a very short-term perspective
by considering only similarity in movement between consecutive periods. The similarity index of
inflation-rate movements between countries is measured as follows (see Gianelle, Montinari, and
Salotti 2017; Giannone, Lenza, and Reichlin 2008; Kalemli-Ozcan, Papaioannou, and Peydro 2013,
who use an analogous index when measuring the similarity of business cycles between countries):

Simr[ijt = —|A7T,'t — A?Tjt| (9)

where m; and 7mj; denote the time-t inflation rates in countries i and j, respectively (with
i,j €{1,2,...,5}, given the five EAC countries), and A is the difference operator. Higher values of
the index indicate greater similarity in inflation-rate changes, with perfect similarity reflected by the
upper bound of zero. We investigate whether inflation-rate changes have been converging, i.e., have
tended to become more similar over time, by simply regressing the similarity index on a time trend
based on the following regression equation using 1995M05-2018M12 data:

Simmyy = B, + Byt + &t (10)

where ¢ (time) is the independent variable, measured in number of months since the first month used,
and ¢j;; is the error term (in each regression, the i and j subscripts do not vary since panel regressions
are not used). A positive sign for f3; is indicative of convergence. We applied the Newey and West
(1987) method to estimate the standard errors since the Breusch-Godfrey tests show that the error
terms are serially correlated in all country pairs.”

The regression results of the model in Equation (10) for each of the 10 country pairs among the
EAC countries are reported in Table 1. Again, we report results for both data that are not seasonally
adjusted and data that are. Overall, these results show that the estimated coefficient on the time
variable is significantly positive for most of the country pairs. Only the estimates for the Kenya-

Table 1. Regression results based on the model in Equation (10).

No seasonal adjustment With seasonal adjustment
Country pairs Time coefficient Constant coefficient Time coefficient Constant coefficient
Kenya-Burundi 0.008*** —3.367%%* 0.007*** —3.062***
(0.002) (0.352) (0.002) (0.364)
Kenya-Rwanda 0.002* —1.624*** 0.002** —1.505%**
(0.001) (0.188) (0.001) (0.183)
Kenya-Tanzania 0.005%** —1.945%%* 0.003*** —1.433%**
(0.001) (0.150) (0.001) (0.142)
Kenya-Uganda 0.004*** —1.936*** 0.003%*** —1.492%**
(0.001) (0.152) (0.001) (0.123)
Rwanda-Burundi 0.007*** —3.382%** 0.007*** —3.015%**
(0.002) (0.380) (0.002) (0.367)
Tanzania-Burundi 0.009%** —3.482%** 0.007%** —2.933%**
(0.002) (0.346) (0.002) (0.354)
Tanzania-Rwanda 0.002* —1.659*** 0.000 —0.981***
(0.001) (0.163) (0.001) (0.150)
Tanzania-Uganda 0.007%** —2.340%** 0.003%*** —1.334%**
(0.001) (0.177) (0.001) (0.125)
Uganda-Burundi 0.008*** —3.380%** 0.007*** —2.947%%*
(0.002) (0.345) (0.002) (0.342)
Uganda-Rwanda 0.002** —1.737%** 0.001 —1.378%**
(0.001) (0.170) (0.001) (0.175)

Newey and West (1987) robust standard errors (i.e., heteroscedasticity- and autocorrelation-consistent standard errors) are shown in
parentheses. The *, **, and *** superscripts indicate significance at the 10%, 5% and 1% levels, respectively. The results are for
country pairs (each pair is shown in the first column). The number of observations is 283 from the period 1995M05-2018M12.
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Rwanda and Tanzania-Rwanda pairs show lower significance (10% significance level) for data without
seasonal adjustment, and only the estimates for the Tanzania-Rwanda and Uganda-Rwanda pairs are
non-significant for data that are seasonally adjusted. In all the pairs, regardless of seasonal adjustment,
the estimated coefficient on the time variable is positive.

Based on the results in Table 1, we can conclude that the short-term inflation-rate movements
between each of the country pairs are converging, albeit Rwanda’s. convergence with the three original
founders of the EAC is still weak, especially for data that are seasonally adjusted. Nevertheless, given
that all the estimated coefficients are positive, it is a good sign for a successful monetary union that the
inflation rate changes for the five EAC countries are becoming more similar. Although the estimated
coefficients are small both for data without and with seasonal adjustments, the highest coefficient,
0.009, between Tanzania and Burundi, using data without seasonal adjustment, indicates that the
inflation rate changes are becoming closer by an average of 0.009 percentage points each month, or
0.108 percentage points over a year. Other country pairs showing strong convergence in inflation-rate
changes, both for data that are not seasonally adjusted and data that are, are Kenya-Burundi, Uganda-
Burundi, and Rwanda-Burundi. Each of these pairs converged at a rate of at least 0.007 percentage
points per month for data both with and without seasonal adjustment.

One can argue that the recent convergence in inflation-rate changes and inflation-rate levels is
the result of the efforts these countries are making to achieve monetary policy harmonization to deal
with inflation. For instance, according to the EAC (2018) governors’ report, the countries in the
EAC have made substantial progress in implementing some of the key priorities, such as putting in
place requirements for an adoption of a price-based/inflation-targeting monetary policy framework,
including liquidity forecasting and reserve requirements (both national and international).
Moreover, they have harmonized monetary policy implementation processes through the develop-
ment of interbank markets and monetary policy communication strategies, among other develop-
ments (EAC 2018). However, the report also highlights that the partner states’ central banks are at
different stages regarding the harmonized policies meant for the transition period to a monetary
union.®

5.2. Correlation in Inflation

This subsection investigates the degree to which monthly inflation rates are correlated between each
EAC member and the other countries in the EAC. It considers both the most recent correlations and
those in the recent past.

Before presenting the correlation results, it is relevant to consider the stationarity properties of
the data, as correlation findings between nonstationary variables could simply be spurious. The
results from some standard unit-root and stationarity tests are presented in Table S2 in the
Supplemental Material. That table indicates that stationarity is supported in the vast majority of
country-period cases, for four historical periods (1995M05-2000M06, 2000MO07-2009MO06,
2009M07-2013M10, and 2013M11-2018M12).”® Similarly, Table S3 in the Supplemental Material
shows support for stationarity in the EAC inflation rates over 1995M05-2018M12 based on more
recent unit root tests by Narayan and Popp (2010), who allow for a trend and two endogenously
determined structural breaks in the level and in both the level and the trend, and Narayan and Liu
(2015), who allow for a trend, GARCH (1,1) errors, and structural breaks in the level. Therefore, it
appears reasonable to investigate correlations between each country’s inflation series and the
weighted averages of other EAC-country inflation series.

Table S4 in the Supplemental Material presents the results from Shapiro-Wilk tests for normality
regarding the inflation rates of each EAC country in the four historical periods. The table indicates the
frequent appearance of non-normality in the data series, both without and with seasonal adjustment.
To avoid problems arising from non-normality and the existence of outliers, a nonparametric measure
of correlation is used. Specifically, the correlation measure used is the Kendall rank correlation (tau)
coeflicient, which captures the ordinal association between a couple of variables.
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If observations of data for the same period from the two series are both ranked higher or both
ranked lower than another set of observations from another period, then that pair of observations
(from both series for the two time periods) is in agreement on the ranking and is said to be concordant.
If the observations instead disagree on the ranking, they are said to be discordant. With n representing
the length of each data series, 1. representing the number of concordant pairs, and n, representing the
number of discordant pairs, the basic definition of Kendall’s tau (Kendall 1938), without ties (repeated
values in one or both data series), is given by:

ne —ny

T —1)/2

(11)
Kendall’s tau can range from —1 (perfect disagreement in rankings) to 1 (perfect agreement in
rankings), and independent random series tend to have a Kendall’s tau value of approximately 0.
The specific form of Kendall’s tau used in this paper is tau-b (Kendall 1945), which accounts for ties
through a slightly more complex formula than the basic Kendall’s tau formula, with some variation
across software due to computational efficiency issues.

Figure 2 presents the results for the Kendall’s tau-b correlations between each country’s inflation
rate and the weighted average of the inflation rates of the other EAC members in rolling five-year
correlations are shown so that we can observe local trends. The year noted for each data point is the
midpoint of the five years used to calculate the correlations, or, more precisely, the 31st month in
the 60-month window used in that calculation. The figure shows that for all five countries, the
correlations rise after 2001 (except for Rwanda when using seasonally adjusted data). However,
Burundi shows a small decline in its inflation correlation with other EAC countries after 2013, and
Kenya, Tanzania, and Uganda show substantial dips in the correlation around 2013-2014. Rwanda
shows a dramatic rise in its correlation with the rest of the EAC after 2012, but its highest

No seasonal adjustment With seasonal adjustment
Kendall’s tau-b Kendall’s tau-b
6 5
5 4
4 3
3 2
2 E
1y 04
.0 / -1 k
-1 -2
-2 -3

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

p-value p-value
1.0

et i & | 0.0 ) W,
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016|

-------- BURUNDI! e KENYA ——— RWANDA —-~-—- TANZANIA —— UGANDA

Figure 2. Rolling Kendall's tau among EAC countries. Rolling 5-year Kendall's tau on monthly inflation between each EAC member
and the other EAC members (weighted by GDP) (top) and p-values (bottom) representing significance from having zero correlation.
The data used are from 1995:5 to 2018:12. The figure reports the information for the midpoint (31st month of 60 months) of the
5-year spans, with the starting digit of the year placed where the first month of that year stands.
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correlation with the rest of the EAC occurred in the around 2003-2005 based on the data without
seasonal adjustment and around 2000-2001 based on seasonally adjusted data. After 2013, when the
goal of creating a common currency for the EAC countries was agreed upon, Rwanda shows an
increased correlation of its inflation rate with that of the rest of the EAC, but the same cannot be
said of Kenya, Tanzania, and Uganda, which show reduced correlations over this time, and it can be
said for Burundi only regarding its seasonally adjusted data. All countries show significantly positive
correlations at the 5% significance level for the last 5-year period. Burundi, Kenya, and Uganda also
show such significance for all 5-year periods back to at least late 2007, whereas Rwanda and
Tanzania show more recent episodes of no significance in each of their correlations with the rest
of the EAC.

The observation that the correlation of the inflation rates with those of the rest of the EAC
peaked in the 2010-2013 period for each of the three largest economies may be connected to
world oil prices, which were notably higher in this period than in the other periods. Refined
petroleum was the top import at the 4-digit level in each of these three countries and Burundi
according to the 2018 International Trade Statistics Yearbook (United Nations, Department of
Economic and Social Affairs, Statistics Division 2019). All else being equal, when oil prices are
high, a 1% change in the oil price is expected to have a larger effect on each economy, with
a similar sign of that effect for each economy. However, Burundi did not experience a strong
subsequent diminution of the correlation of its inflation rate with those of the rest of the EAC,
despite it also having refined petroleum as its top import.

For the last five-year period presented in Figure 2, 2014M01 - 2018M12, Kendall’s tauranges from
0.217 (Uganda) to 0.376 (Kenya) when using non-seasonally adjusted data, and it ranges from 0.249
(Uganda) to 0.323 (Kenya) with the seasonally adjusted data.” Are these magnitudes high for a set of
countries aiming to have a single currency? To help answer this question, we compare these inflation
correlations to similarly calculated inflation correlations for the twelve countries in the European
Monetary Union (EMU) by 2001 and the eight countries in the West African Economic and Monetary
Union (WAEMU). Again the correlations are calculated between the inflation of each country and
a GDP-weighted aggregate inflation of the others in the same group (the other 2001-EMU members
and the other WAEMU members respectively). The results are presented in Tables S6 and S7 in the
Supplemental Material. The studied EMU countries all joined the EMU in 1999 except Greece, which
joined in 2001. All the WAEMU countries use the West African CFA franc, which is pegged to
the euro.

For each of the twelve 2001-EMU countries, we collected Kendall’s tau values for the sixty-month
period prior to the launch of the euro, 1994M01 - 1998M12, and the sixty-month period of 2014M01-
2018M12. During the earlier period, the median Kendall’s tau across the countries was 0.119 using
seasonally unadjusted data and was 0.173 using seasonally adjusted data. These correlations are below
those presented for the EAC countries in the 2013M11-2018M12 period, in which the lowest Kendall’s
tau over all five countries was 0.217 using non-seasonally adjusted data and was 0.249 using seasonally
adjusted data. During the 2014M01-2018M12 period for the 2001-EMU countries, the Kendall’s tau
values were typically much higher: the median Kendall’s tau across the countries was 0.387 using
seasonally unadjusted data and was 0.412 using seasonally adjusted data. This much stronger set of
inflation correlations for the EMU members in comparison to the 1994-1998 period may be attributed
to success in integrating the EU economies, a process in which a common currency was
instrumental.'?

Across the eight members of the WAEMU during the period 2014M01-2018M03, the latest 60-
month period for these countries available at the time of this study, the median Kendall’s tau value
across the countries was 0.073 using data without seasonal adjustment and was 0.018 using
seasonally adjusted data. These median values are lower than the analogous ones presented for
the EAC countries in the 2013M11-2018M12 period. In considering only inflation correlations, the
EAC countries are arguably better positioned for a common currency than the WAEMU countries
have been recently.
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6. Conclusions

In this study, we have explored how inflation-rate levels and inflation-rate movements for EAC
countries have developed over time. Through a similarity index, we have shown that for most country
pairs (8 of 10) among the five EAC countries, changes in inflation between consecutive months
became more similar between 1995 and 2018.

We also explored inflation-movement similarities through a rank-correlation measure, Kendall’s tau,
applied to monthly data over historically relevant periods and over rolling 5-year periods. Overall, the
correlations between the EAC countries seem favorable to monetary union when these correlations are
compared to analogous ones for the 2001 EMU countries prior to the creation of the euro. These results
are supportive of the success of the planned EAC monetary union, but there is some cause for concern
regarding the decrease in the correlations of the three largest EAC members with the rest of the EAC
(from each of their perspectives) after 2013. The recent decline in these inflation correlations suggest
that the EAC needs to consider more the differences in economic shocks these countries face and
accordingly improve mechanisms for inter-EAC financial transfers to deal with asymmetric shocks.

Notes

1. The reaction of inflation to output may be considered similar across the monetary union given a common
monetary policy, so AMU may be considered the same as Ai , a finding that is also used in the derivation of
equation (7).

2. The EAC (an intergovernmental organization) is now composed of six countries, as South Sudan joined it in
September 2016. The EAC was reestablished between Kenya, Tanzania, and Uganda in July 2000 following
a previous version of it that existed in 1967-1977. Burundi and Rwanda joined the EAC in July 2007.

3. The monthly inflation data for the EAC countries are from 1995M05 to 2018M12, although three months for
Rwanda, 1997M06-1997MO08, are imputed due to missing CPI data for two months. Inflation data prior to
1995MO05 are not used since Rwanda has a year of missing CPI data prior to that. The imputations for the missing
Rwanda months are simply a straight average of the inflation rates for 1997M05 and 1997M09.

4. University of Groningen and University of California, Davis (2019).

5. According to Newey and West (1987), if the error terms are serially correlated, even the statistical inferences from
the usual robust standard errors can still be misleading. Hence, we correct this issue by using the heteroscedas-
ticity- and autocorrelation-consistent (HAC) estimators of the variance-covariance matrix of the coefficient
estimates (VCE).

6. The transition period is three years before the partner states adopt the common monetary policy framework, and
according to the current agenda, this is the period between 2018 and 2021.

7. The four periods are based on three historically relevant break points: 2000M07, when the new EAC between
Kenya, Tanzania, and Uganda was established; 2009M07, when Burundi and Rwanda joined the EAC Customs
Union (they joined the EAC two years earlier); and 2013M11, when the five EAC members agreed to create
a monetary union within ten years.

8. These results contrast with the ADF and PP test results for these countries’ monthly inflation rates (without seasonal
adjustment) presented in Carcel, Gil-Alafia, and Madigu (2015), who, when using a shorter timespan of 2004M01 to
2013M12, could not reject the unit root for these countries (without seasonal adjustment). They also found evidence
of structural breaks. One reason for the difference between their results and ours could be that our time series
consists of month-to-month inflation rates, whereas they apparently used monthly year-over-year inflation rates.

9. For comparison to other studies that provide Pearson correlations for inflation rates among EAC countries we
present such correlations also in Table S5 for four historical periods.

10. Nevertheless, even in the 2014M01-2018M12 period, Italy and Portugal show low correlations with the rest of the
2001 EMU members: —0.032 and —0.159, respectively, for the data without seasonal adjustment and 0.096 and
0.120, respectively, for the data with seasonal adjustment.
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