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Abstract

In this paper, we estimate the pass-through impéatxchange rate movements on
domestic prices between January 1994 and Decentii@r, Bsing a recursive VAR. The
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implicit assumption that the identified shocks @wnporaneously impact variables
ordered after the shock without a contemporaneeedidack. We establish that the effect
of a nominal exchange rate shock on domestic precesxcomplete, broadly modest and
decays within 18-24 months, but such effects arestijmofelt within 12 months.
Generally, the impact of the exchange rate shoc&vemall CPI inflation is more benign
than for non-food inflation. We also find evidernioesupport of Taylor’'s hypothesis that
the exchange rate pass-through is positively catedlwith the level of inflation.
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1. Introduction
The primary objective of most central banks remalvesattainment and maintenance of

low and stable inflation. This holds irrespectofehe monetary policy framework being
employed (Blejer, 1998). Even the Fed, the beswknexample of a dual mandate
central bank has had to deal decisively with high and volaitiigation in the Volcker
years (1979-1987) despite its short run dampenimggéts on outp@t(Goodfriend and
King, 2004). One macroeconomic variable that is vkmofrom monetary policy
perspective to underpin the behaviour of pricesexghange rate. It is therefore,
essentially important to understand the impactxahange rate movements and the speed
with which such impacts are exerted on prices withiew to formulating appropriate

policy reaction to exchange rate volatility.

Small open economies like Ghana have a particulpélguliar problem because the
exchange rate movements may not reflect the ecanimdamentals. For instance the
advent of the global financial crisis in 2008 brbun its wake volatile capital flows and
increasing risk appetite of international investofEhese developments triggered
significant exchange rate volatility beyond its damental equilibrium path in most

small open economies, including Ghana (Warjiyo,301

For instance, the Ghanaian Cedi depreciated by R&@ent and 14.8 percent in 2008
and 2009 respectively compared with 5 percent agdren in 2007 and 3.1 percent in
2010. Such volatilities may be exacerbated by sthalnd inefficient domestic foreign
exchange market. The inflationary implications lo¢ £xchange rate movements in the
case of Ghana is depicted in Figure 1, which camwates the point that bouts of
exchange rate instability are usually followed Ipysedes of high inflationary pressures

while exchange rate stability precedes periodssanfiation.

Given these contexts, small open economies usoaligider exchange rate policy as an

essential element of their overall monetary—maard@ntial policy mix aimed at

! Dual mandate central banks equally weight inflaémd output
2 In fact, during this period the US experienced teessions usually blamed on the Fed’s aggressive
disinflationary policies.
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achieving price stability and dedication to econorgrowth, monetary and financial
system stability. In such circumstances, the btbaast of monetary policy principally is
to stabilize the exchange rate consistent witluitslamental path. The task of exchange
rate stabilization is even more daunting for sn@den economies using inflation
targeting as their monetary policy framework, begnin mind that in such regimes the
short term interest rate is the key policy instramgsed to drive money market rates and
to signal the central bank’s assessment of prieseures (Warjiyo, 2013).

This is the context of Ghana — a small open econeittyinflation targeting credentials.
The policy setting process by the Bank of Ghanalwes a thorough review of critical
macroeconomic data in the areas of real sectorlagevents, fiscal developments,
monetary & financial developments, external sedevelopments & world economic
outlook, inflation developments & outlook and exepa rate developments. Knowing
the magnitude and the speed of exchange rate pemsgh to prices will provide an

appreciation of the effectiveness or otherwisehef éxchange rate channel of monetary
policy and this is the main objective of the paper.

The rest of the paper is organized as follows. i8ec reviews both theoretical and
empirical literature. Section 3 deals with issusating to data and methodology. Section
4 contains the empirical results with the conclgdi@marks in section 5.

Figure 1: Nominal Exchange Rate Movements and Domis Prices
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2. Literature Review
The last two decades have withessed a huge econitenéture on exchange rate pass-

through. This section therefore focuses on revigwielated theoretical and empirical

literature.

2.1 Theoretical Literature
Goldberg and Knetter (1997) define exchange rass-ffaough as the percentage change

in local currency import prices resulting from agatage change in the exchange rate
between the exporting and importing countries.hia tontext of the current paper, we
define exchange rate pass-through as the impagtaifange rate movements on import

and consumer prices over time.

There is consensus in the empirical literature &xahange rate pass-through as defined
above is incomplete. Dornbusch (1987), for instanegionalizes incomplete pass-
through as emanating from firms operating in makeharacterized by imperfect
conditions and therefore adjust their mark-up ispmse to exchange rate shock. On
their part, Burstein et al. (2003) stress the phég/ed by non-traded (domestic) inputs in
the chain of distribution of tradable goods. Burstet al. (2005) identify measurement
problems inherent in consumer price index, whichesdamot account for quality
adjustment of tradable goods with significant atinent in the exchange rate. Gagnon
and lhrig (2004) point to the role of fiscal andmetary authorities, which partially offset
the effect of changes in the exchange rate on dmr@eces. Another possible reason for
incomplete pass-through is the practice of priagmghe local currency (Devereux and
Engel 2001, and Bacchetta and van Wincoop 2003)gtdan (1986) points to “pricing
to market” by foreign suppliers as the reason wi$ibhport prices do not fully mirror

exchange rate movements.

2.2 Empirical Literature
There is a burgeoning number of empirical literatoin the exchange rate pass-through to

domestic prices. McCarthy (1999) investigates ttiece of exchange rate changes and

import prices on producer and consumer prices ireairsive vector autoregressive
6



(VAR) model. Relying on data from 6 industrializ&ECD nations, he discovers that

exchange rate movements have modest impact on toroessumer prices.

Goldfajn and Werlang (2000) study a panel of 71ntoes and find that the exchange
rate pass-through is correlated with the businesdec the size of the initial real
exchange rate misalignment, the initial rate ofatidn and the degree of openness of the
economy. They also ascertain that the exchangeaastethrough coefficient is positively

time-varying after devaluation, and is maximizeabne year (12 months).

Burstein et al. (2002) investigate the behaviourcohsumer prices following large
devaluations in nine countrfeand ascertain a low pass-through from the exchaatge
to consumer prices. Following the floating of thecleange rate in Brazil in 1999,
Rabanal and Schwartz (2000) investigate the bebrawabinflation in that country and

find that the initial shock has worked through flystem after 20 months.

Zorzi et al. (2007) employ vector autoregressivedet® to examine the degree of
exchange rate pass-through to prices in 12 emergargets in Asia, Latin America, and
Central and Eastern Europe. Their findings werd&albr inconsistent with conventional

wisdom that exchange rate pass-through to domgsties are always higher in emerging
than developed countries. They also discover traemerging markets with single digit
inflation, pass-through to import and consumergwics low and not different from the
levels of developed economies. The paper also frothsist evidence for a positive
relationship between the degree of the exchange paiss-through and inflation,

consistent with Taylor’'s hypothesis.

Leigh and Rossi (2002) employ a recursive vecttoragressive model to investigate the
impact of exchange rate movements on prices in&yrkhey find that (i) the impact of
the exchange rate on prices is over after abowaa, Yout is mostly felt in the first four

months, (ii) the pass-through to wholesale pricesnore pronounced compared to the

% The countries are Brazil, Finland, Indonesia, Koidalaysia, Mexico, Philippines, Sweden, and
Thailand



pass-through to consumer prices, and (iii) themest®d pass-through is complete in a

shorter time and is larger than that estimateafioer key emerging countries.

Acheampong (2004)uses recursive VAR to estimate the cumulative flassigh for
Ghana and concludes that the pass-through is inetanmodest and slow. He also finds
that the pass-through to non-food prices is momngunced compared to the pass-
through to consumer prices and that the pass-thramgonsumer prices has not changed
over time but the pass-through to non-food priGsdone up

Even though this study is similar in approach tthvdampong (2004), there are two main
gaps this study fills. First, the ordering of thelipy or money market variable (broad
money aggregate) before the exchange rate varahid lessen the impact of the
demand and supply shocks on the exchange ratereeg.prhis study therefore re-orders
the reaction of the money market and/or monetaligytast to allow the money market
and in particular monetary policy to react conterapeously to all the shocks. Second, it
has been almost a decade since his study was ddres. been almost a decade since his
study was done. It is important to re-examine thgspthrough of the exchange rate shock
on account of the macroeconomic and policy chatlggishave occurred since 2004 to

examine their impact.

3. Data and Methodology

3.1 Methodology

The study is based on the seminal work of McCa(t899) as adapted by Leigh and
Rossi (2002). We estimate the pass-through of angh rate movements to domestic
prices using a six-variable recursive VAR approaxttead of the seven-variable model
estimated by McCarthy (1999) or the five-variabled®l by Leigh and Rossi (2002)

* See Frimpong and Adam (2010) and Sanusi (20109tfeer studies on Ghana. We deliberately omitted
details of these studies because of their inabititgstimate the cumulative pass-through of exchaate

as proposed by McCarthy (1999).

® Within three months, 14.79 percent and 5.64 pérmkthe exchange rate movement reflect into nafo
and overall consumer prices respectively. After reianths, the pass-through was 21.82 percent for non
food inflation, and 9.05 for overall consumer itiftm. The pass-through after one year was 27.5&epér
and 14.53 percent for non-food and overall CPlatidh. And in two years, the pass-through was 35.01
percent and 22.94 percent for non-food inflatiod amerall CPI inflation respectively.
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ordered as follows: oil pricBsoutput gap, the nominal exchange rate of the @ettie
US dollar, non-food price index, consumer pricersterm interest rate (t-bill rate)The
key variables in the framework are the two pricealdes and the exchange rate. The
inclusion of oil price and the output variable areended to capture impacts on the real
side of the economy. Finally, we include interedgero allow the money market as well

as the impact of monetary policy to influence thsgthrough linkage.

The model is specified as follows:
[1] T[Oil — Et_l[.r[gil] + sgil

[2] Ay = E,_q[Ay,] + a; el + gtAy
[8] Ae, = E,_q[Ae.] + B + ﬁzEtAy + ef

[4] n?ﬁpi = Et_l[n;lﬁpi] + 808 + yzetAy + ysele + efﬁpi

[5] P = B,y [mfP] + 0168 + 0p6” + D36l + BuelP + e

[6] Al = Ep_1[Aip] + 6:62% + 8,60 + 5562¢ + 8,6] P + 556t + &l

In the specified model above?? denotes changes in oil prices (i.e. oil priceatiin),
Ay refers to the first log difference of GDP gayg is the first log difference of the
bilateral cedi-dollar exchange rate™?! and n?* are non-food and CPI inflation
respectively, and\iis the rate of interest rate changes, capturingnioaey market,
including monetary policy response to the supplpcgh The supply, demand and
exchange rate shocks are capturecedy; 2 ande?¢ respectively, whilee™?t, g€pt
and &' are shocks to non-food inflation, CPI inflationdamoney market respectively.
The time dimension t corresponds to one month With[ | denoting expectation about a
variable subject to information available in time 1. A crucial assumption

underpinning the behaviour of the model is thatdbeditional expectations in equations

® We use benchmark Brent crude price, convertedtiaGhanaian Cedi by multiplying by the Cedi/dolla
exchange rate.

" The choice of variables and ordering is consistétti the approach of McCarthy (2000), Hahn (2003)
and Zorzi et al. (2007).
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[1] to [6] can be substituted by linear projectidmssed on lags of the six dependent

variables.

Specifying the framework using a recursive ideadifion design means that there is no
contemporaneous feedback impact in the model. Tkatthe identified shocks
contemporaneously impact subsequent variables et variables ordered afterwards,
but have no contemporaneous effect on the variglbibgh are ordered before them.
Thus, it is customary to order the most exogenargble first, which, in this paper is
the oil price. Therefore, oil price shocks may imipall other variables in the model
contemporaneously but oil prices are not contemparasly impacted by other shocks.
Next, we order output gap and exchange rate with ithplicit assumption of a
contemporaneous effect of the demand shocks oexitteange rate and that the exchange
rate shock will only impact the output gap witheatain time lag. Next to be ordered are
the price variables, imported inflation and CPllatibn, and are thus impacted
contemporaneously by all the variables ordered rbetbem. In line with the pricing
chain, import prices lead CPI inflation so that ortpprice shocks contemporaneously
impact consumer prices but not vice versa. Thevastble to be ordered is the short
term interest rate allowing the money market angieily monetary policy to respond
contemporaneously to all shocks in the system.drtlering scheme as described above

can be summarized as follows:

%% - Ay = Ae — Ar™MPL - AgCPl - Aj

The model is estimated in a VAR framework with Glsbly decomposition employed to
recover the structural shocks from the VAR residual

Next, we estimate the cumulative pass-through mefits from the impulse response
functions, which is accomplished by dividing themulative impulse responses of each
price index after n months by the cumulative respgoof the exchange rate to the

exchange rate shock after n months, given as:
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P
(7] PTit4n = Et’Hn, where P, ,,, denotes the cumulative change in the

tt+n

particular price variable anf} .., is the cumulative change in exchange rate.
In order to examine the stationarity propertieshef variables in the study with a view to
avoiding spurious regression analysis, the follgvAugmented Dickey-Fuller (ADF)

test is performed on each series:
[8] A, =a+ B (p— DXy + X5, pj MK + e

where A is the first-difference operatot; is a linear time trendg is a covariance
stationary random error term ampds determined by the Schwarz criterion to ensure
serially uncorrelated residuals. The null hypothésithatX; is a nonstationary series and
is rejected if(p — 1) < 0 and statistically significant. The model specifica demands

that all the variables are difference stationafd). |

3.2 Data Issues
We use monthly data spanning January 1994 to Demeribl12, a sample size

determined ultimately by the availability and qtalof data. The supply shock in the
model is measured by benchmark Brent crude oikpricUS dollars but converted into
the domestic currency (Cedi) using the average hhprdedi-dollar nominal exchange
rate. The demand shock is captured by the outgutrggasured as the difference between
the unobserved potential output and actual ouel] We estimate the potential output
with the help of Hodric-Prescott (HP) Filter. Sindtee GDP numbers were mostly
available in low frequency annual series, we conthex annual series to high frequency
monthly series using conversion scheme availabl&-views. The exchange rate is
captured by the average monthly bilateral nomixahange rate between the Cedi and
the US dollar. For the import price index variablee use non-food price index as a
proxy due to unavailability of import price indexThe inflation variable is the CPI

inflation. We also include a dummy variable thatem the value of 1 and -1 if domestic

11



oil prices were adjusted upwards and downwardseisely, and 0 otherwiéeThe data

are seasonally adjusted.

3.3 Limitations of the Study
Some of the limitations of the study include the o$ non-food Inflation as a proxy for

imported inflation due to unavailable data on #iek. It is often expected that exchange
rate shock is more pronounced on import prices tl@anfood prices. The estimation of
the unobserved potential output using HP filter maybe without problems as the filter
is known to suffer from end-point and structura¢dd problems (see Baxter and King,
1999, and Chagny and Dopke, 2002). Nevertheless,HR filter remains the most
popular approach to estimating the unobserved pateutput level. The conversion of
the low frequency annual GDP series to high frequemonthly series may introduce
dynamics which may be inconsistent with the stmattulynamics of the Ghanaian

economy.

4. Empirical Results

4.1 Stationarity Test

The result of the ADF tests conducted on all vdesiin the model based on equation [8]

is presented in Table 1. In the case of the lewélthe series, the null hypothesis of

nonstationarity cannot be rejected for any of thiées. Therefore, the levels of the series
are non-stationary. Applying the same tests ta @iferences to determine the order of

integration, the critical value is (are) less (bsalute terms) than the calculated values of
the test statistic for both series. Given thattladl variables are integrated of the same

order we proceed to estimate the VAR in first digfece.

8 The usual dummy that takes the value 1 if oilgsiovere adjusted and 0 otherwise did not perforih we
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Table 1: ADF Unit Test

Variables Levels p-values First Difference p-values
Oil Prices -1.15409 0.6943 -13.9290 0.0000*
Exchange Rate -1.4913 0.5364 -3.7510 0.0040*
Output Gap -1.9875 0.2381 -4.4844 0.0003*
Non-food prices -1.96626 0.3014 -11.0483 0.0000*
Consumer prices -1.87219 0.3451 -7.0014 0.0000*
Interest Rates -2.08052 0.2528 -5.2590 0.0000*

Note: * denotes significance at 1%

Critical values are: 1% level =-3.458973; 5% lev2l874029; 10% level = 2.573502
Critical values and one-sided p-values are takem fiMacKinnon (1996) and reported in
E-Views 8.0

4.2 Estimates of Size and Magnitude of Pass-Through
The VAR from equations [1] to [6] is estimated witho lags selected based on Schwarz

information criterion (SIC). The estimated VAR sé#s the stability condition as no root
lies outside the unit circle. The impulse respoisetions from the estimated VAR are
then used to ascertain the effect of exchange caémges on domestic prices. The
estimated orthogonalized impulse response funcfieneon-food and CPI inflation to a
one standard deviation innovation in the excharmje is shown in Figure®2 The
derivation of the size and speed of the cumulgbass-through coefficients is based on
equation [8]. The estimated coefficients indicate tmodel's predicted response of
domestic prices to nominal exchange rate shock dahee disturbances of other

endogenous variables are accounted for.

° Other impulse functions are not reported delitmyatince the main focus of the study is on thedoipf
exchange rate shocks on domestic prices.
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Figure 2: Impulse Response to a one standard innovi@n in the
exchange rate
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Figure 3: Estimated Cumulative Pass-Through Coeffients
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Table 2: Estimated Cumulative Pass-Through Coeffi@nts

Periods Non-Food Overall CPI

(Months) Inflation Inflation
3 13.3 6.5
6 23.2 13.9
9 28.6 19.0
12 31.8 22.1
15 33.6 24.0
18 34.7 25.1
21 35.4 25.8
24 35.8 26.2
27 36.0 26.4
30 36.1 26.5
33 36.2 26.6
36 36.3 26.7

The estimated cumulative pass-through coefficishtavn in Figure 3 and Table 2 points
to the fact that the effect of a nominal exchange rshock on domestic prices are
incomplete and broadly modest and fade within 18##hths, but such impacts are
mostly felt within 12 months. This is supportedthg impulse response to a one standard
innovation in the exchange rate as evidenced iarEig. Within the first three months of

an exchange rate shock, for instance, the pasaghrm non-food and CPI inflation were
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13.3 percent and 6.5 percent respectively. Howeagprices are adjusted over time to
reflect the exchange rate movements, the passghroses steadily to 23.2 percent and
13.9 percent for non-food and CPI inflation respety within six months. After 12
months (i.e. 1 year) 31.8 percent and 22.1 peraktite shock are reflected in non-food
and CPI inflation respectively. Beyond 12 monthg, $peed of the pass-through becomes
significantly dawdling with the magnitude reachBig 8 percent and 26.2 percent of non-
food and CPI inflation respectively after 24 monthBhe impact of the exchange rate
shocks disappears completely after 36 months (8y@a the pass-through tapers off at
36.3 percent and 26.7 percent for non-food inffaaod CPI inflation. The disappearance
of the impact of the pass-through is reinforced-tgure 4.

The pass-through also drops along the pricing ciraithat it is higher for non-food
prices (our proxy for import prices) than for commr prices (CPI inflation) and is
generally consistent with the overall consensugxohange rate pass-through along the
pricing chain. This could be attributed to the fabat the non-food CPI contains

proportionately larger share of tradable items.

Figure 4: Changes in the Pass-Through over time
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4.3 Variance Decomposition of Non-food and CPI Infition
In contrast to the pass-through coefficients, vargadecomposition helps us in assessing

the importance of exchange rate shocks in explgitiie behaviour of non-food and CPI
inflation. In the context of variance decomposifi@n variable is said to explain the
fluctuations in another variable if it accounts forarge proportion of that variable’s
forecast error variance. Therefore, we decomposetians in non-food and CPI
inflation into the shocks to the endogenous vaesinh the VAR model.

The result of the variance decomposition seemsiggest that exchange rate movements
accounts for a small proportion of the fluctuatiansnon-food and CPI inflation. As
shown in Table 3, the variation in non-food inftettiis mainly explained by its own
innovations of about 75 percent, exchange ratekshaccount for barely 12 percent with
the remainder coming from innovations to oil priceatput, CPI inflation, and Interest

rates.

In line with empirical regularity and consistentthvithe pass-through coefficients
estimates, the effect of the exchange shock onif@Rtion fluctuations is more benign
than for non-food inflation. As stated elsewherdhis paper, this outcome reflects the
larger share of tradables in the non-food baskeT.dble 4, only about 7 percent of the
variation of CPI inflation is explained by the eacge rate shock, non-food inflation
innovations account for about 58 percent, own-imtions explain about 30 percent
while the remainder of the variation is explaingdtie other variables. These results not
only confirm the high persistence of inflation irh&a but also identify innovations to

non-food inflation as the main source of the péssise.
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Table 3: Variance Decomposition of Non-Food Inflatn
Percentage of forecast error variance attributed to:

Forecst Qil Output Exchange Non-Food CPI Interest

Horizon Prices Gap Rate Inflation Inflation Rates
3 2.74 0.31 4.04 87.36 3.65 1.90
6 3.03 0.47 8.88 79.98 4.34 3.29
9 3.16 0.50 11.19 76.98 4.27 3.90
12 3.21 0.50 12.18 75.76 4.20 4.15
15 3.22 0.50 12.57 75.28 4.18 4.25
18 3.23 0.50 12.72 75.09 4.16 4.30
21 3.23 0.50 12.78 75.02 4.16 4.31
24 3.23 0.50 12.80 75.00 4.16 4.32
27 3.23 0.50 12.81 74.99 4.16 4.32
30 3.23 0.50 12.81 74.98 4.16 4.32
33 3.23 0.50 12.81 74.98 4.16 4.32
36 3.23 0.50 12.81 74.98 4.16 4.32

Table 4: Variance Decomposition of CPI Inflation
Percentage of forecast error variance attributed to:

Forecast Oil Output Exchange Non-Food CPl Interest

Horizon Prices Gap Rate Inflation Inflation Rates
3 0.86 0.22 1.27 62.49 33.98 1.19
6 1.15 0.44 3.88 61.03 31.35 2.15
9 1.36 0.53 5.73 59.66 30.04 2.69
12 1.45 0.54 6.65 58.96 29.49 291
15 1.48 0.54 7.04 58.66 29.28 3.00
18 1.49 0.54 7.19 58.54 29.20 3.04
21 1.50 0.54 7.25 58.49 29.17 3.06
24 1.50 0.54 7.27 58.48 29.15 3.06
27 1.50 0.54 7.28 58.47 29.15 3.07
30 1.50 0.54 7.28 58.47 29.15 3.07
33 1.50 0.54 7.28 58.47 29.15 3.07
36 1.50 0.54 7.29 58.47 29.15 3.07

4.4 Taylor's Hypothesis, Single-Digit Inflation andPass-Through
Ghana has had over one-and-half years of singie4ditation for the first time in its

history, starting from June 20f0Here, we investigate the likely impact of thisseple
of low inflation on the exchange rate pass-throdgiwing from Taylor’s hypothesis that

the exchange rate pass-through is positively catedl with the level of inflation,

19 With index 2002=100, inflation for January 2013s/88 percent, but with index 2012=100, inflation f
January 2013 was 10.1 percent.
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implying that a low inflation in itself could causdlow pass-through. This is achieved by
introducing exogenously into the VAR model a dumwayiable, which takes the value of
1 from June 2010 to December 2012 and O otherwWise.results as presented in Table 5
show that, on average, the estimated pass-throogffigents are at least two (2)
percentage points below the estimates in the besatodel shown in Table 2, giving
support to the Taylor’'s hypothesis of a positiverelation between the level of inflation

and the size of the exchange rate pass-through.

Table 5: Cumulative Pass-Through Based on Taylor'slypothesis

Perioids Non-Food Overall CPI

(Months) Inflation Inflation
3 12.0 5.9
6 21.0 12.5
9 26.0 17.0
12 28.9 19.7
15 30.6 21.4
18 31.6 22.4
21 32.2 22.9
24 32.5 23.3
27 32.7 23.5
30 32.8 23.6
33 32.9 23.7
36 33.0 23.7

4.5 Alternative Ordering and Robustness
This section ascertains the sensitivity of the ltedoased on the identification scheme.

The model is therefore re-estimated based on teenative ordering of the variables in
the Cholesky decomposition as follows: oil pricestput gap, interest rates, exchange
rate, non-food inflation, and CPI inflation. Hetbge interest rate is ordered before the
exchange rate as proposed by Choudhri et al. (2882)ised by Acheampong (2084)
ol > Ay = Ai > Ae —» An™VPL — AgeP

This permits a contemporaneous reaction of the angd rate to changes in monetary
policy and based on the belief that higher interatt makes investment in money market
securities more attractive and reduces pressutbeolocal currency. The estimated pass-
through coefficients presented in Table 6 broadlyidates that the coefficients are at

least 100 basis points below those obtained froenbihiseline ordering (see Table 1),

1 Acheampong for instance used a money supply Variabtead of interest rate.
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vindicating our position that such an ordering dopbtentially reduce the size of the

pass-through coefficients.

Table 6: Cumulative Pass-Through Coefficients fronAlternative Ordering

Periods Non-Food Overall CPI

(Months) Inflation Inflation
3 13.2 5.4
6 22.2 12.4
9 27.3 17.2
12 30.3 20.2
15 32.1 22.0
18 33.1 23.1
21 33.8 23.8
24 34.1 24.1
27 34.3 24.4
30 34.5 24.5
33 34.5 24.6
36 34.6 24.6

5. Concluding Remarks
We use a recursive VAR based on the seminal worklo€arthy (1999) as used by

Leigh and Rossi (2002) and Acheampong (2004) tonast the pass-through impact of

exchange rate movements on domestic prices betderrary 1994 and December 2012.
The model consists of six variables, which are mdeas: oil prices, output gap,

exchange rate, non-food prices, overall consunmeegrand money market interest rates
with the implicit assumption that the identified osks contemporaneously impact
variables ordered after the shock without a conteanpeous feedback. Based on the
estimates of the size and magnitude of the passughr coefficients, and variance

decomposition of the pass-through of non-food aRdl i6flation, we draw the following

conclusions.

The effect of a nominal exchange rate shock on dtmerices is incomplete and
broadly modest and fades within 18-24 months, bahsmpacts are mostly felt within
12 months. This is plausible given that Ghana’s @@y policy transmission mechanism

has a lag of about 18 months.

Generally, the impact of the exchange shock on i6fRition is more benign than for

non-food inflation. This, as noted earlier, migletdue to the fact that non-food inflation
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contains a greater share of tradable goods anicesrgompared to CPI inflation. It is
also possible that producers do not have the gripower to fully adjust their prices to
reflect the exchange rate shock thereby forcinditproargins to contract in order to
absorb the exchange rate shock with consumer pmagsnally impacted. Profit margin

contraction is inimical to future investment, outgmowth and employment generation,

implying a stable currency is a necessary pre-ggguior sustainable growth.

The pass-through coefficient estimates in thiss@gpears larger in size and shorter in
speed compared to estimated pass-through coetsdienother EMEs. For South Africa,
for instance, Bhundia (2002) discovers that passutih of a 1 percent exchange rate

shock is only 8.3 percent after four (4) quarterd &2 percent after eight (8) quarters.

The speed of the estimated pass-through in thidysseems faster than that of
Acheampong (2004). For example, he reports 14&epé pass-through for CPI inflation
after 12 months following nominal exchange rateckhavithin the same time frame our
estimated pass-through was 22.1 percent. We aisoefvidence in support of Taylor’s
hypothesis that the inflation environment is an amgnt influence on the exchange rate

pass-through

Oil prices explain just a minimal variance in nmod and CPI inflation, reflecting, in our
opinion, non-automatic adjustment in domestic empprice of oil to reflect conditions
in the international market. It is expected tha tegular application of the automatic
adjustment formula with exchange rate movementsnasof its underlying triggers will
increase oil price’s contribution to the variandedomestic prices; in effect suggesting
exchange rate stability will greatly support pretability and enhance macroeconomic
stability.

Finally, evidence from the variance decompositinggests that the influence of demand

pressures measured by the output gap on domestiespmay have been grossly
overstated.

21



References

Acheampong, Kwasi (2004), “The Pass-Through FrorhBrge Rate To Domestic
Prices in Ghana”, BOG working Paper No. 05/14, Ac&ank of Ghana.

Bacchetta, P. and van Wincoop, E. (2003), “Why dostimer Prices React Less than
Import Prices to Exchange Rates?” Journal of Elanfg&conomic Association, 1, 662-
670.

Baxter, M. and R. King (1999), “Measuring Busindgdgcles: Approximate bandpass
filters for economic time series”, Review of Ecoriosnand Statistics 8, 575-593.

Bhundia, A. (2002), “An Empirical Investigation &xchange Rate Pass-Through in
South Africa”, IMF Working Paper No. 20/165, Wasjton, IMF.

Billmeier, A., and L. Bonato (2002), “Exchange R&ass-Through and Monetary in
Croatia”, IMF Working Paper No. 02/109, WashingttviF.

Blejer, Mario 1. (1998), “Central Banks and thederStability: Is a Single Objective
Enough?”. Journal of Applied Economics, Vol. I, N9.105-122.

Burstein, A., B. Eichenbaum, and S. Rebelo (200@)hy Is Inflation So Low After
Large Devaluations?” NBER Working Paper No. 874&mBridge, Massachusetts,
NBER.

Burstein, A., B. Eichenbaum, and S. Rebelo (2005rge Devaluations and the Real
Exchange Rate”, Journal of Political Economy, 11482-784.

Burstein, A., J. Neves and S. Rebelo (2003), “hation Costs and Real Exchange
Rates Dynamics During Exchange-Based-Stabilizabbngdournal of Monetary
Economics, 50, 1189-1214.

Chagny, O. and J. Dopke (2002), “Mesuares of thipuiugap in the Euro-zone: An
empirical assessment of selected methods”, Quarderdrnal of Economic Research 70,
310-330.

Choudri, E.U., and D. S. Hakura (2001), “ExchanggeRPass-Through to Domestic
Prices: Does the Inflationary Environment Mattet®F Working Paper No. 01/194,
Washington, IMF

Choudri, E.U., Farugee, H. and D. S. Hakura (20)change Rate Pass-Through in
Different Prices”, IMF Working Paper No. 02/224, $tington, IMF.

Devereux, M., and Engel, C. (2001), “Endogenousr&hay of Price Setting in a
Dynamic Open Economy Model”, NBER Working Paper R859.

22



Dornbusch, R. (1987), “Exchange Rate and PricesieAcan Economic Review, 77, 93-
106.

Frimpong, S. and A. M. Adam (2010), “Exchange R&ass-Through in Ghana”,
International Business Research, 3(2), 186-192.

Goldberg, P. K. and M. M. Knetter (1997), “GoodscPs and Exchange Rates: What
Have We Learned?” Journal of Economic Literatutg33 1243

Goldfajn, I., and Werlang (2000), “The Pass-Throfigim Depreciation to inflation: A
Panel Study”, Working Paper No. 423, Rio de JapeDepartment of Economics,
Pontificia Universidade Catolica.

Goodfriend, M. and Robert G. King (2004), “The lkedible Volcker Disinflation”.
Prepared for the Carnegie-Rochester ConferenceiblicHPolicy.

Hahn, E. (2003), “Pass-Through of External Shock&dro Area Inflation”, European
Central Bank Working Paper No. 243.

Krugman, P. (1986), “Pricing to Market When ExchanBate Changes”, NBER
Working Paper No. 1926, Cambridge, MassachuseBER

Leigh, D., and M. Rossi (2002), “Exchange Rate Pdssugh in Turkey”, IMF Working
Paper No. 02/204, IMF.

McCarthy, J. (1999), “Pass-Through of Exchange ®ated Import Prices to Domestic
Inflation in Some Industrialized Economies”, BIS Wmg Paper No. 79, Basel, BIS.

Rabanal, P., and G. Schwartz (2001), “Exchange R&@nges and Consumer Price
Inflation: 20 Months After the Floating of the Reml Brazil: Selected Issues and
Statistical Appendix”, IMF Country Report No. 01/Mashington, IMF.

Taylor, J. (2000), “Low Inflation, Pass-Through atite Pricing Power of Firms”,
European Economic Review, 44, 1389-1408.

Warijio, Perry (2013), “Indonesia: Stabilising theckange rate along its fundamental”, In
“market volatility and foreign exchange rate intemtion in EMEs: what has changed?”
BIS Papers 73, Monetary and Economic Department.

Zorzi, M. C., E. Hahn, and M. Sanchez (2007), “Exuole Rate Pass-Through in
Emerging Markets”, ECB Working Papers Series N®, BJ.

23



