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Abstract: This paper presents a macroeconometric model of Rwanda. The model
is constructed to analyze the macroeconomic e¤ects of various policy interventions.

It captures the supply constrained nature of the economy as well as its dependence

on the external sector. The individual equations of the model are estimated in

ARDL framework and a battery of tests are used to test the forecasting ability of the

model. The model tracks the historical data very well with the desirable properties

of low bias and variance proportions of the Theil�s Inequality coe¢ cient. Two sets

of simulation results are presented to show the model�s use for policy analysis. The

results of the simulations are consistent with a priori theoretical expectations.

Key Words: Macroeconometric model, Rwanda
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1. Introduction

Rwanda enjoys a decade long of macroeconomic stability, with high, on-target rates

of growth in economic activity (relative to long run goals), low (single-digit) in�ation

and international reserves deemed to be at �comfortable� levels (IMF, 2011). The

economy grew by an average of 7.4% per annum during the year 2000-2011, with a

real per capita income growth of 4.7% per annum. The successful implementation

of the �rst Poverty Reduction Strategy (PRSP 1: 2002-2005) and its successor- the

Economic Development and Poverty Reduction Strategy (EDPRS: 2008-2012) �have

contributed for the notable economic and social outcomes. The country is preparing

to launch the second phase of the EDPRS (EDPRS 2) for 2013/14-2017/18. However,

there is no elaborated framework in government bodies for macroeconomic policy

analysis and evaluation. The lack of such framework would make policy analysis

di¢ cult when the e¤ects of proposed policies are not tractable by simple reasoning

alone. This paper proposes a macroeconometric model of Rwanda to �ll this gap.

The macroeconometric model is constructed in a dynamic aggregate demand aggre-

gate supply framework with the supply-constrained nature of the Rwandan economy

in mind. From the aggregate demand side consumption is speci�ed as a function of

real interest rateprice and disposable income. The investment function is basically

an accelerator model where public investment is included as an additional argument

to capture the complementarity or substitutability of public and private investment;

real import is also included as another argument to capture the supply constrained

nature of private investment.

Another aspect of the aggregate demand is the trade balance in which the export and

the import functions are speci�ed. Exports are assumed to be a function of the real

exchange rate and foreign income while imports, disaggregated into consumer and

intermediate imports, are related to real domestic output and the real exchange rate.

Public investment enters as another argument in the intermediate imports equation

to capture the e¤ects of public investment in driving import demand. Finally, the

expenditure side of the government sector is assumed to be exogenous while direct
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and indirect taxes are speci�ed as a function of real output and foreign trade.

On the supply side, aggregate supply, disaggregated into agricultural and non-agricultural

sectors, is speci�ed as a Cobb-Douglas production functions. In the money market,

the inverse money demand equation is speci�ed. The money supply equation is

given as a sum of domestic credit and foreign exchange reserve where the latter is

determined endogenously through the balance of payment. In addition, nominal ex-

change rate is speci�ed with real import demand and foreign exchange availability

as arguments. Real exchange rate is given as a multiple of nominal exchange rate

with foreign to domestic price ratio. The net e¤ect of changes in the �scal and BOP

components are linked with the monetary sector through a set of identities.

The individual equations of model are estimated in a co-integration framework us-

ing Pesaran et al (2001) autoregressive distributed lag (ARDL) model using time

series data from 1970-2009. All the macro variables are extracted from the World

Bank�s African Development Indicators (ADI). The model is calibrated for the pe-

riod 2000-2011 using detailed dataset from the Ministry of Economic and Finance

(MINECOFIN). This has a main advantage in terms of reproducing the baselines

assumed by the authorities at the planning stage and hence making the model more

policy oriented.

The paper is structures as follows. Section 2 brie�y describes the theoretical basis of

the model and the stochastic equations of the model. Section 3 presents the modeling

framework and the empirical results. Section four contains policy experiments using

the model. Finally, concluding remarks are provided in section �ve.

2. The Rwanda�s Macroeconometric Model

The model is constructed in a dynamic aggregate demand aggregate supply frame-

work with the supply-constrained nature of the Rwandan economy in mind. The

aggregate demand side is composed of the consumption components in addition to

export and imports disaggregated into consumer and intermediate imports. On the
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supply side, aggregate supply is disaggregated into agricultural and non-agricultural

sectors, is speci�ed as a Cobb-Douglas production functions. In the money market,

the money demand equation is speci�ed. The money supply equation is given as a

sum of domestic credit and foreign exchange reserve where the latter is determined

endogenously through the balance of payment. In addition, nominal exchange rate

is speci�ed with real import demand and foreign exchange availability as arguments.

Real exchange rate is given as a multiple of nominal exchange rate with foreign to

domestic price ratio. The net e¤ect of changes in the �scal and BOP components

are linked with the monetary sector through a set of identities.

Aggregate demand

Aggregate demand is the sum of domestic absorption and the trade balance:

RGDP = A+ (RX �RM) (1)

where A is domestic absorption andRX andRM are export and import, respectively.

Domestic absorption is in turn the sum of private consumption (RPC), investment

(RPRINV) and government expenditure on domestic goods (RGC).

A = RPC +RPRINV +RPUINV +RGC (2)

Consumption

Agents seek to maximize the present discounted value of expected utility of con-

sumption

Max
fct+jg1j=0

Et

1X
j=0

�ju(ct+j) (3)

where c is consumption, � = 1
1+�

< 1 is the discount factor (the time preference

rate, � is assumed to equal to interest rate r, and u(c) is a concave utility function

with Inada conditions at the extremities (0;1); which rules out zero consumption
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because u0(0) =1:

Given the solvency condition for consumer�s borrowing

lim(
1

Rt+1+j
)jat+j = 0 (4)

where a is initial wealth and Rt+1 = (1+rt+1)is the interest rate accumulation factor

between periods t and t+ 1; and budget constraint

at+1 = Rt+1(at + ydt + ct) where yd is disposable income (5)

The Bellman equation could be writen as

Vt(at) =Max
fctg

fu(ct) + Et[�:Vt+1(Rt+1:(at+ ydt � ct))]g (6)

The �rst order conditions of the Bellman equation would give the usual Euler equa-

tion

u0(ct) = Et
(1 + rt+1)

(1 + �)
:[u0(ct+1)] (7)

Assuming a quadriatic utility of consumption and � = r, it is easy to show that the

Euler equation would provide the Hall�s random walk hypothesis that

ct = Etct+1 = Etct+2 = ::: = Etct+j; for all j > 0 (8)

which implies the random walk regression in the form

ct+1 = ct + et+1 (9)

Assuming a constant interest rate Rt = R, the budget constraint in (3) can be written
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as:

1X
j=0

(
1

R
)jct+j =

1X
j=0

(
1

R
)j:ydt+j + at (10)

Taking time t expectation of the constraint and expressing it using �rst order poly-

nomial would give

Et(
ct

1� 1
R
L�1

) = Et(
ydt

1� 1
R
L�1

) + at (11)

Using the random walk result in (7), eq (119) can be written as

ct =
r

(1 + r)
[Et

ydt
1� 1

R
L�1

+ at] (12)

The right hand side of eq (12) corresponds to Friedman�s permanent income (ydpt ) and

the consumption function above reduces to Friedman�s permanant income hypothesis.

To accomodate both the permanent income and Hall�s hypothesis, the empirical

consumption function is speci�ed as:

rpct = �10 + �11rirt + �12rpct�1 + �13rydt + �14rydt�1 (13)

where rpc is real private consumption, rir is real interest rate, ryd is real disposable

income; and all the variables are in logarithm. The speci�cation is similar to that of

Haque et al (1990).

Di¤erent hypotheses are nested in the empirical speci�cation. For instance, Hall�s

hypothesis implies that �10 = �11 = �13 = �14 = 0 and �12 = 1.

Investment

We start with the basic neoclassical theory of investment following Blanchard and

Fisher (1989) and Hibbs (2011). The representative �rm is assumed to maximize its
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�nancial value subjected to the capital accumulation equation:

Max
fIt+j ;Kt+j+1g1j=0

Et

1X
j=0

�j�t+j (14)

� = F (Kt; Nt)� It � C(It; Kt)� wtNt (15)

subject to

Kt+1 �Kt = It � �Kt (16)

where F (Kt; Nt) is the production function with capital stock Kt and labor Nt; It =

Kt+1 � (1 � �)Kt is the real cost of capital goods, � is depreciation rate; C(It; Kt)

represents real adjustment costs in the form of diminished revenue from output sales,

� = 1
1+r
; r > 1; is the discount factor.

The Lagrangian function of the maximization problem could be written as

L = Max
fIt+j ;Kt+j+1g1j=0

Et

1X
j=0

�jfF (Kt+j; Nt+j)� It � C(It+j; Kt+j)� (17)

wt+jNt+j + qt+j [It+1 �Kt+j+1 + (1� �)Kt+j]g

where qt+j is the shadow value of a marginal change in K at time t + j + 1 in time

t+ j revenue.

The �rst order condition with respect to investment (It) can be given as

qt = 1 + C
0(It) (18)

According to Tobin (1969), q is a su¢ cient statistics for investment in a sense that it

summarizes all information about the future that is relevant to a �rm�s investment

decision.
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Assuming a strictly convex quadratic cost function

C(It; Kt) =
b

2
(
It
Kt

� C)2Kt (19)

where C is the costless level of installation and b is a scale parameter, the �rst order

condition in eq (16) could be given as

qt = 1 + b(
It
Kt

� C) (20)

The implied investment function from eq (18) is given as

It
Kt

=
1

b
(qt � 1) + C (21)

That is, a maximizing �rm should invest up to the point at which the marginal cost

of a new unit of capital equals its shadow value to the present discounted value of

its net real revenues.

Turning to the �rst order condition with respect to captial (Kt+1), q can be given as

qt = Et�: [F
0(Kt+1)� C 0(It+1) + qt+1:(1� �)] (22)

This is the usual investment Euler equation and using forward polynomial, it can be

rewritten as:

qt = Et
1

(1 + r)

1X
j=0

�
(1� �)
(1 + r)

�j
[F 0(Kt+j+1)� C 0(Kt+j+1)] (23)

That is, the marginal value (shadow price) of an extra unit of capital (q) must equal

the extra unit�s contribution to the expected present discounted value of real net

revenues.

Assuming a homogeneous of degree one production technology and adjust cost func-

tion in similar fashion as Hayashi (1982), it is easy to show that the marginal q will
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be equal to the average q:

qt = E

8>>>><>>>>:

1

�
X
�j

j=0

[F (Kt+j+1)� wt+j+1Nt+j+1 � C(It+j+1; Kt+j+1)� It+j+1]

Kt+1

9>>>>=>>>>; (24)

qt is the ratio of the expected present discounted value of the �rm�s revenue �ows

relative to the market value of its capital stock.

Eq (21) and (24) together imply that the expected future values of aggregate de-

mand, the user cost of capital, wage rate and capital stock determines the level of

investment.

The basic neoclassical theory of investment, however, needs to be modi�ed to make it

relevant for a country such as Rwanda. As discussed in Agenor and Montiel (2008),

the absence of equity markets and the resultant credit constraint, the importance of

imported capital, debt overhand e¤ects, macroeconomic environment, and the role of

public investment have to be taken into account to understand the nature of private

investment in developing countries. Thus, the empirical private investment equation

is speci�ed as

rprinv = �20 + �21rgdp+ �22rir + �23rpuinv + �24rmi (25)

where rprinv is real private investment, rpuinv is real public investment, rgdp is

real output, rir is real interest rate, and rmi is real intermediate imports. The e¤ect

of real exchange rate, foreign exchange availability, and the importance of imported

capital could be captured through the rmi variable as would be discussed later.

Export Supply and Intermediate Imports

The export supply and intermediate import functions are derived based on �rms�

pro�t maximization conditions. Following Diewert and Morrison (1986), we let the
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production possibilities set for the private sector of a country in period t be a set

St = f(y; x;Kt)g where y = (y1; :::yN) is an N dimensional vector of domestic net

outputs (if xn < 0, then good n is an input), x = (x1; :::xM) is an M dimensional

vector of net exports (if xm < 0, then good m is an imported good that is being

utilized by the private sector) and Kt = (Kt
1; :::; K

t
J) is a nonnegative J dimensional

vector of capital stocks utilized by the private sector in period t. Let pt = (pt1; :::; p
t
N)

be the positive vector of domestic prices faced by domestic producers in period t and

let wt = (wt1; :::; w
t
M) be the positive vector of international prices that producers

face in period t. The country�s restriced pro�t function could thus be de�ned as:

�t(pt; wt; Kt) =Max
x;y

�
pty + wtx : (y; x;Kt) " St

	
(26)

Using Hotelling�s Lemma, the �rst derivative of the pro�t function (eq 26) with

respect to wt would give the economy�s net export vector x = (xt1; :::x
t
M):That is,

xt = rw�
t(pt; wt; Kt) for t = 1; :::; T: (27)

where r is the vector di¤erential operator. For x > 0; eq(27) would be the export

supply function while for x < 0; it would be an intermediate import function :

The empirical export function is, thus, speci�ed as:

rxg = �50 + �51invgdp+ �52(
px
pd
) + �53inctrad (28)

where we substituted K with investment to GDP ratio (invgdp) to capture the pro-

ductive capacity in the economy and px
pd
export price relative to domestic price, and

inctrad is trading partners�income. The theoretical formulation implicitly assumes

that export market is unlimited. To relax this assumption, we included tradering

partners�income (inctrad) to capture the demand for exports in the international

market.
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The empirical intermediate import function (for x < 0 in eq 25) is speci�ed as:

rmi = �60 + �61rer + �62rgdp+ �63xads+ �64rpuinv + �65p
m (29)

where rer is real exchange rate, rgdp is real GDP, xads is foreign exchange availabil-

ity (export earnings + aid and remittance receipts � debt service), rpuinv is real
public investment, and pm is import price. Real exchange rate and import prices

are included to capture the cost and price components, respectively. The additional

control variables, such as foreign exchange availability and public spending on capital

goods, are included to capture the salient features of developing country economy

where foreing exchange is a serious constraints for imports and the public sector is

the major consumer of intermediate inputs.

Consumer Imports

Demand for consumer imports is derived from a modi�ed version of consumers�

utility maximization problem in eq (3). Suppose that consumers may either consume

domestically produced goods (xd) or imported goods (xm), for a given income level

y. The utility maximization problem may be given as

u�(xd; xm) = Max
xd; xm

�
u(xd; xm) s.t. pdxd + pmxm � y

	
(30)

where pd and pm are price of domestic goods and price of imported goods, respectively.

The above utility maximization problem would give the Marshallian demand function

for both the domestic and imported goods. The import demand function could thus

be given as

xm = xm(pm; y) (31)
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The empirical consumer�s import demand function is given as1:

rmc = �70 + �71p
m + �72rgdp+ �73rer (32)

where pm is import price, rgdp is real GDP, and rer is real exchange rate.

Total import (rm) is given as a sum of consumer good import (rmc), intermediate

import (rmi); and other imports (rmo):

rm = rmc+ rmi+ rmo:

External Sector Closure

The external sector is closed by the reserve �ows identity in which the accumulation

or de-accumulation of reserves take place. Except the trade balance, the other com-

ponents of the external sector are exogenous in the model. Appendix 1 peresents the

closure identities.

The Government Sector

The government sector is modeled from the revenue side, setting government expen-

diture as exogenous policy variable.

dtx = �80 + �81rgdp+ �82aid (33)

idtx = �90 + �91rgdp+ �92aid+ �93xm (34)

where dtx is direct tax, rgdp is real GDP, aid is foreign aid, idtx is indirect tax,

aid is foreign aid, and xm is the sum of imports and exports. Aid is included as an

argument to capture the �scal response to foreign aid.

1Exchange rate enters into the speci�cation easily if we de�ne import prices in local currency
units. That is, pml = e:pm; where pml is import price in local currency unit. With the log-linear
speci�cation, both exchange rate and import price enter as arguments.
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The �scal stance of the government is closed through its budget constraint. As in

Agenor and Montiel (2008), we assume a small open economy with the central bank

providing loan only to the government: both local and central. The government

can �nance its budget de�cit by either issuing domestic bonds, borrowing abroad,

or borrowing from the central bank. The central budget identity of the general

government can be given as:

�
L+

�
B + E

�
F
g

= P (g � � � �� � a) + iB + i�EF g + icL (35)

where L is the nominal stock of credit allocated by the central bank, B the stock

of domestic currency denominated interest bearing public debt, F g is the stock of

foreign currency demoninated interest bearing public debt, g is real public spending

on goods and services (both recurrent and capital), � is real tax revenue (net of

transfer payments), �� is real nontax revenue, a is real foreign grants in domestic

currency, i is domestic interest rate, i� is the foreign interest rate, ic � i is the interest
rate paid by the government on central bank loans, E is nominal exchange rate, P

is domestic price level, and the dots above the variables indicate time derivatives.

The budget constraint equates the components of the general government de�cit

(right hand side) with that of the sources of �nance (left hand side). The overall

public sector de�cit is the consolidated balance of the general government budget

constraint with that of the central bank. The central bank balance could be derived

from the central bank�s balance sheet given below:

M = L+ ER� 
 (36)

where M is the nominal stock of of base money, R is the stock of foreing exchange

reserves and 
 is the central bank�s accumulated pro�ts or its net worth.

Taking the time derivate of equation (36) and substituting it into equation (35), and

rearranging would provide

�
M +

�
B + E(

�
F g �

�
R) = P (g � � � �� � a) + iB + i�E(F g �R) (37)
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The �scal closure is incorporated in the model as a set of identities (see Appendix 1

for the list of identities).

ExchangeRate

Exchange rate is modeled in line with the asset market approach to exchange rates

(see Mussa,1984; Engel and West, 2005; Naszodi, 2010). In this framework, exchange

rate is a linear combination of demand and supply conditions, i.e., fundamentals, and

the expected discounted value of future shocks:

et = vt + c
Et(det)

dt
(38)

where et is the log of exchange rate at time t, vt is the basic conditions of supply and

demand that a¤ect the foreign exchange market at time t, and Et(det)
dt

is the expected

instantaneous change of the log exchange rate at time t.

The empirical nominal exchange rate function is speci�ed as:

et = �100 + �101xadst + �102mt + �103et�1 + �104et+1 (39)

where xads is foreign exchange supply, which is determined by export earnings (X),

foreign aid (A), and remittances (R) net of debt service (DS) obligations, and m is

total imports implying foreign exchange demand. The lag and leads of the nominal

exchange rate are included to capture expectations.

Money Demand

The money demand function can be derived using Sidrauski (1967) �money in utility�

framework. The utility maximization problem in equation (3) is modi�ed to include

money:

Max
fct+jg1j=0

Et

1X
j=0

�ju(ct+j;
Mt+j

Pt+j
) (40)

subject to intertemporal budget and no-Ponzi game constraints.
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The �rst order conditions would implicitly provide

md = md(i; c) (41)

Following Adam (1992), the empirical model is speci�ed as:

md = �110 + �111rgdp+ �112r + �113� (42)

where c in eq (41) is replaced by rgdp (real GDP), md = M
P
is real money balance,

r is the domestic interest rate, and � is in�ation rate.

Money Supply

The money supply equation is speci�ed in such a way that it is partly endogenous

from the side of the balance of payments and the �scal de�cit. Following the �ow of

funds approach, the domestic money supply (MS) in the economy can be given as

MS = (TGR� TGE)�Gsp+DCp+�R (43)

where (TGR � TGE) is the budget de�cit, Gsp is net sales of government interest
bearing assets to the non-bank private sector, DCp is domestic credit to the private

sector, �F is change in foreign �nancial �ows, and �R is change in foreign exchange

reserve. Appendix 1 presents the full list of identities.

Production Function

In modelling the supply side, the production sectors are disaggregated into agricul-

tural and non-agricultural. The production technology that depicts the relationship

between inputs and output is assumed to be given as a Cobb-Douglas production

function for both sectors. The agricultural production function is assumed to be pos-

itively related with labour in the agricultural sector, capital stock, and fertilizer use.

The production technology for the non-agricultural sector is speci�ed as a function

of labor in non-agricultural sector, capital stock, and intermediate imports.
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The agricultural production function is speci�ed as:

ragva = �120 + �121aglf + �122rcs+ �123rfi (44)

where ragva is the real value added in agricuture, aglf is agricultural labor force,

rcs is capital stock, and rfi is fertilizer import in real terms.

The non-agricultural production function is given as:

rnagva = �130 + �131naglf + �132rcs+ �133rmi (45)

where rnagva is the real value added in the non agricutural sector, naglf is non-

agricultural labor force, rcs is capital stock, and rmi is the real intermediate imports.

Price

Assuming that prices are fully �exible, the price level could be solved by the equilib-

rium condition given by the equality of aggregate demand to aggregate supply. This

is, however, unrealistic as domestic prices adjust gradually. We thus adopted a sym-

metric Walrasian price adjustment speci�cation, as in Agenor and Yilmaz (2012), in

which domestic prices increase (fall) with excess demand (supply) of domestic goods

(red). In addition, excess money supply over the money demand (ems), import

prices (pm), and nominal exchange rate (ner) enter as additional arguments. The

price equation is thus speci�ed as:

cpi = �140 + �141red+ �142p
m + �143ner + �144ems (46)

Excess money supply is derived from the money demand long run cointegrating

relationship in equation (38) as (md � rgdp� r � �):



17

3. Estimation Method and Results

3.1. Method

The modeling strategy involves an application of a more rigorous approach rather

estimating the equations either in levels or in a growth rate form, which in turn

takes into account of the long-run and short-run dynamics of the economy. Indi-

vidual equations are estimated in a co-integration framework using Pesaran et al

(2001) autoregressive distributed lag (ARDL) model. Pesaran et al (2001) bounds-

testing approach is chosen on the ground that it is more suited for small sample size

because of its desirable �nite sample properties. This framework captures partial

stock adjustments (for the case of imports and export for instance) and expectations

although the di¤erence between the two is so subtle to distinguish empirically. In

addition, the ARDL framework does not require that the order of integration of the

variables should be of the same order. It rather allows for a mixture of I(1), I(0) or

mutually cointegrated variable as regressors. This is a very desirable aspect of the

approach especially in handling level and growth variables in a same regression.

The choice of variables of the �nal equations, long-run as well short-run, is made

on the basis of economic and statistical criteria. Needless to say, several alternative

speci�cations were tried to arrive at the best �t of the equations. In some cases,

dummy variables have been incorporated to neutralize the e¤ects of outliers and

irregular changes, which are temporary in nature.

3.2. Results

Estimation results of the stochastic equations speci�ed in section 2 are presented

in this sub-section. Insigni�cant and multi-collinear variables are dropped in the

estimation process. The result suggests that most of the equations performed well.

In terms of tracking performance, signi�cance and ex-post forecasting ability of the

individual behavioral equations, the model has desirable properties. The summary

of the results is presented in Appendix 1.
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3.2.1. Properties of the Full Model

Once the individual equations are estimated, the model is solved for the values of

the endogenous variables given the values of exogenous variables. This enables us

to examine the �t of the model to the historical data since the �t of the individual

equations does not guarantee a good �t in the complete model. According to Challen

and Hagger (1983:164) �It is possible that every stochastic equation of the system

performs adequately on the basis of the individual equation evaluation procedures

but that the system as a whole gives a poor representation of the real economy in

which the historical time paths of the endogenous variables were generated.�This

may be the result of a more complex dynamic structure in the model as a whole

than any of the individual equation it is composed. Thus, in this section, with-in-

sample tracking performance of the whole system is examined based on the standard

statistical tools available.

The model is simulated in a dynamic context. This involves using the simulated

values of the endogenous variables at time t�1 to predict the values of the dependent
variable at time t. To do so, Gauss-Seidel iterative method is used. The Gauss-Seidel

technique starts by guessing a set of values (starting values) for the endogenous

variable. Most of the time, the guess for a particular endogenous variable will be its

observed values in period t. Then using this set of values, it starts iterating until

convergence is achieved with a predetermined level of tolerance.

There are di¤erent summary statistics to evaluate the forecasting ability of a model.

Root mean squared error, mean absolute error, mean absolute percentage error and

Theil�s inequality coe¢ cient are among the most commonly used statistics. The �rst

two forecast error statistics depend on the scale of the dependent variables; and the

remaining two statistics are scale invariant (i.e. unit free). In most instances unit-

free measures are preferable (Challen and Hagger, 1983). Table 1 below presents the

Theil�s inequality coe¢ cient and its disaggregation. Except for the nominal exchange

rate equation, the bias proportion is close to zero, suggesting that the forecasts are

not biased.
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Table 1: Properties of the Full Model
Theil Inequality Bias Variance Covariance
Coe¢ cient Proportion Proportion Proportion

Real Private Consumption 0.01 0.00 0.17 0.83
Real Private investment 0.03 0.0001 0.003 0.996
Real Exports 0.08 0.00 0.28 0.72
Real Intermediate Imports 0.02 0.00 0.08 0.92
Real Consumer�s Imports 0.03 0.03 0.24 0.73
Tax Revenue 0.01 0.00 0.25 0.75
Nominal Exchange Rate 0.03 0.47 0.11 0.43
Real Agricultural output 0.003 0.00 0.001 0.999
Real Non-Agricultural output 0.007 0.00 0.001 0.999
Prices Level 0.01 0.03 0.02 0.96

4. Policy Analysis using Rwanda�s Macroeconometric Model

Rwanda is one of the best performing countries in Africa, with average annual real

GDP growth rate of 7.4% between 2000 and 2011 and average annual real per capita

GDP grow of 4.7%. Robust growth was registered 2011/12, at 9.4% and higher than

the 2010/11 growth rate of 7.4%. Growth over the next �ve years, 2012/13-2017/18

is expected to remain in excess of 7%. These rates however depend on the foreign

aid �ows and weather conditions.

Notwithstanding the achievements, there exist some issues of concern, mainly in-

frastructural bottleneck and aid dependence. We examine the macroeconomic impli-

cations of scaling up infrastructural spending to address infrastructural bottlenecks

and slowdown in aid �ows.

4.1. Infrastructure

Poor physical infrastructure and the lack of electricity access and generation are

major constraints to increasing and diversifying exports of goods and services and

further enhancing competitiveness. This constraint has been dully recognized by the

Government of Rwanda EDPRS I (2008). The government�s strategic investment
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Table 2: Energy Plan Cost Estimate
Estimated cost:

Activity 2011-17 (million USD)
Additional Least Cost generation mix 3019
Transmission and accelerated roll-out plan 1600
Energy saving and E¢ ciency 340
Petroleum Storage 75
Electri�cation of public and social institutions 70
Use and conservation of Biomass 48
Promotion of e¢ cient utilization of energy resources 2
Capacity building(legal, institutional, human resources) 120
Estimated total capital costs 5274
Source: Ministry of Infrastructure, National Energy Policy and Strategy (2011): Ta-
ble 14

program (SIP) indicates the need for massive increase in capital expenditure to close

the infrastructural de�cit. In this section, we look at the likely macroeconomic e¤ects

of scaling up infrastructural spending.

The government of Rwanda envisages addressing the infrastructural de�cit through

its strategic infrastructure investment plan, much of it �nanced by foreign grants

and loans. According to the National Energy Policy and Strategy paper of the

Ministry of Infrastructure (2011), the energy sector plan for 2011-2017 requires a

total investment of 5.274 billion USD (see Table 2). Assuming that the program cost

will be spread equally over the �ve years, the annual average �nancial requirement

would be 1054.8 million USD per year, which is equivalent to 129% of the total

capital expenditure and 73.5% of gross capital formation in 2011/12 (see Table 3).

The required investment is quite high relative to the size of the economy and �nancing

such a huge level of investment would have a clear macroeconomic risk.

The likelihood of signi�cant macroeconomic problems would depend both on the size

of the infrastructural spending �nanced by external resource transfers relative to the

scale of the economy and the extent to which such transfers take the form of �nancial

transfers for spending on domestic goods and services rather than imports. If the
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Table 3: Energy Sector Spending in Perspective
USD (million)*

Total Government Expenditure 1777.5
Current Expenditure 958.8
Capital Expenditure 817.7
Gross Capital Formation 1434.4
Energy Sector Spending 1054.8

Energy Sector Spending % of Percentage
Total Government Expenditure 59.3
Current Expenditure 110.0
Capital Expenditure 129.0
Gross Capital Formation 73.5
*Exchange Rate: 622 Rwf/USD

external resources were spent entirely on imports, the balance of payments would be

unchanged; the increase in imports would be completely �nanced by foreign in�ows.

In this case, there would be no direct impact on the money supply or aggregate

demand in the domestic economy. Thus, a signi�cant expansion of externally �nanced

imports could be readily absorbed with only negligible macroeconomic e¤ects.

In contrast, if a signi�cant share of the foreign �nance were to be spent on nontradable

goods (including labor), the price of domestic goods and services would increase.

To make local purchases, foreign exchange would need to be converted into local

currency that in turn would expand the monetary base. This would fuel an increase

in domestic demand, some of which would be met by expanded imports, contributing

to a weakening of the trade balance. However, there would also be a signi�cant

increase in demand for nontraded goods. Because the worsening of the trade balance

would be more than o¤set by foreign in�ows, the pressure of demand for nontraded

goods, coupled with supply constraints on their production, would contribute to an

increase in their prices, leading to an increase in the overall domestic price level. In

a �exible exchange regime situation, the increased supply of foreign currency, not

wholly absorbed by imports of goods and services, would drive up the price of the
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domestic currency, in e¤ect leading to an appreciation in the nominal exchange rate,

which in turn a¤ects the competitiveness of export industries.

Infrastructure spending has a positive but lagged impact on productivity. Infrastruc-

ture spending may initially cause some exchange rate appreciation and in�ation as

aggregate demand may expand faster than the e¤orts to expand the capacity of

the economy through public investment in physical infrastructure. Even if scaling

up of infrastructural spending leads to an erosion of competitiveness and a¤ect the

macroeconomic stability over the medium run, it does not imply that these costs

outweigh the bene�ts. Overtime, productivity improvements will set in to close the

supply shortfalls. However, careful planning is required in order to avoid signi�cant

macroeconomic instability and realize the bene�ts of productivity improvement.

4.1.1. Simulation Results from Rwanda Macro Model

To begin with, the model is solved through its dynamic path from 2000 to 2011

to provide estimates of the endogenous variables, known as the baseline or control.

The baseline tracks the actual data, including the turning points, very well. The

model is also solved dynamically to provide out of sample forecasts from 2012 to

2015 assuming that the economy follows its historical trend. In order to examine the

e¤ect of any policy (say change in government capital expenditure), it is necessary

to increase (decrease) the policy variable above (below) its original level and solve

the model to track the impact of the policy change (shock) on the economy keeping

all other exogenous conditions unaltered. The di¤erence between the baseline and

policy solution is attributed to the policy option under consideration.

Scenario 1: Government Capital Expenditure as given by the Govern-
ment�s Budget Framework Paper 2012/13-2014/15

As a starting point, we considered the spending plan of the government as described

in the Government�s Budget Framework Paper for 2012/13-2014/15. The budget

framework is a very conservative one and it dully recognizes the macroeconomic

risks of resorting to domestic borrowing as it clearly precludes domestic borrowing
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Table 4: Capital Expenditure Growth Scenarios (Annual % Change)
Year Government Plan Baseline
2012/13 27.3 15.7
2013/14 10.5 15.7
2014/15 -12.6 15.7
2015/16 4.9 15.7

as an option. The document states that �. . . the Government stands ready in the

event of shortfall in resources (revenue and grants) to delay the implementation of

some non-priority spending in order to ensure that there is no additional borrowing

in �scal year 2012/2013�(Ministry of Finance and Planning, 2012 "Budget Frame-

work Paper 2012/13-2014/15). We compared the macroeconomic outcomes of the

proposed capital expenditure with our baseline trajectory. The baseline scenario for

the evolution of capital expenditure is derived from the historical trend of capital

expenditure over the decade of 2001-2011. Table 4 presents the main assumption

while Figure 1 presents the results for some selected major macroeconomic variables.

As can be seen from Figure 1, the result shows that the proposed spending during the

�scal period will generally be compatible with stable macroeconomic environment.

The proposed spending plan is expected to increase real GDP growth by 0.48 and

0.16 percentage points in the �rst two years as compared to the baseline scenario.

The growth premium disappears as the expenditure growth declines in 2014/15 and

onwards. The e¤ects on in�ation, �scal de�cit, and real exchange rate follow the same

trend. The baseline scenario produces lower in�ation, �scal de�cit, and real exchange

rate appreciation in the �rst two years as compared to the government policy. The

e¤ects would be reversed following the slowdown in government spending in 2014/15.

Overall, in both scenarios, the macroeconomic environment would be stable by the

end of our forecast period, i.e., 2015/16.
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Figure 1: Government Medium Term Spending Plan vs. Baseline Scenario
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Scenario 2: Scaling up Infrastructure Spending

The Rwandan macroeconomic environment seems to support some �scal expansion

to address the infrastructural de�cits especially if it is �nanced through external

resources. Accordingly, we simulated the e¤ect of scaling up infrastructural spending

by 20, 35, 50, and 75 percent as a stress test to the macroeconomic environment.

Figures 2 to 5 present the results of the simulation results for selected macroeconomic

variables.

Scaling up capital expenditure further by 20% would push the in�ation rate by

around 2.6 percentage points in the �rst year and by around 4 percentage points for

the rest of the forecast period. This would lead the in�ation rate into the lower double

digits over the forecast period. Similarly, the real exchange rate would appreciate

by 1.7 percent in the �rst year and it continues to appreciate by around 2.3 percent

thereafter. The appreciating real exchange rate would have a negative e¤ect on

export competitiveness until the productivity e¤ect of the infrastructure spending

sets in. Overall, the macroeconomic environment would be destabilized especially if

in�ation expectation is engrained in the economy.

The macroeconomic imbalance would be exacerbated in the case of scaling up in-

frastructure spending by 50 to 75 percent. In the extreme case of 75% scaling up,

the in�ation rate would be in the lower twenties. At this rate, in�ation expectation

would build up easily, leading to high cost of disin�ation in the future. In addition,

the signi�cant appreciation of the exchange rate- in the range of 5.5 to 6.2- would

erode export competitiveness considerably, leading to switching from the export to

the non-export sector (nontradable sector).
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Figure 2: Dynamics of Consumer Price Index under Di¤erent Scenarios

Figure 3: Dynamics of In�ation under Di¤erent Scenarios
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Figure 4: Dynamics of Fiscal De�cit Excluding Grants under Di¤erent Scenarios

Figure 5: Dynamics of Real Exchange Rate under Di¤erent Scenarios
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Scenario 3: Scaling up of Infrastructure Spending with Productivity Ef-
fect

As noted earlier, infrastructure spending has a positive but lagged impact on pro-

ductivity. Scenario 2 has shown that infrastructure spending may initially lead to

exchange rate appreciation and in�ation as aggregate demand expands faster than

the production capacity of the economy. In the current scenario, we assumed that

the productivity e¤ect of the infrastructure spending would start to emerge after

two years of heavy investment- i.e., 2014/15. The investment spending is assumed to

raise the physical infrastructure capital which in turn raises the economy�s productive

capacity.

Under this scenario, the macroeconomic instability can be contained in the medium

term as the productivity e¤ect kicks in. As Figures 6 and 7 and Table 5 show,

the in�ationary pressure could be contained through the productivity improving

e¤ect of the infrastructure spending starting from 2014/15. With 20% scale up of

infrastructure spending scenario, the productivity e¤ect could subside in�ation by

1.1 percentage point in 2014/15 and 2.4 percentage points in 2015/16. In the extreme

case of 75% scale up, the productivity e¤ect subdue in�ation by 4.1 percentage point

initially and by 7.6 percentage points in the subsequent year. The disin�ationary

e¤ect of the productivity e¤ect will rise over time as the full impact of the increase

in infrastructural stock is realized. Similarly, the appreciation of the real exchange

rate would be slower and even reversed with the productivity e¤ect.

An important implication of the above scenario is that delays in implementation of

infrastructural projects have a serious and wider macroeconomic implication than

just only a budgetary one. The longer it takes to complete an infrastructure project,

the longer the economy will be in a disequilibrium state with the demand pressure

leading to considerable macroeconomic instability. This underscores the importance

of administrative and bureaucratic e¢ ciencies in scaling up infrastructure spending.
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Table 5: The E¤ect of Productivity Gain on In�ation
Scaling up Infrastructural Spending by 20%

CPI % Deviation RER % Deviation
Without With Without With

Year prod. e¤ect prod. e¤ect prod. e¤ect prod. e¤ect
2012 2.59 2.59 -1.70 -1.70
2013 3.96 3.96 -2.30 -2.30
2014 3.84 2.72 -2.37 -1.15
2015 3.78 1.36 -2.29 0.07

Scaling up Infrastructural Spending by 75%
2012 9.24 9.24 -5.69 -5.69
2013 12.20 12.20 -6.16 -6.16
2014 11.00 6.89 -5.85 -1.74
2015 10.58 3.00 -5.51 1.29

Figure 6: The Impact of Scaling Up Infrastructure Spending by 20% on CPI
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Figure 7: The Impact of Scaling Up Infrastructure Spending by 75% on CPI

Figure 8: The Impact of Scaling Up Infrastructure Spending by 20% on Real Ex-
change Rate
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Figure 9: The Impact of Scaling Up Infrastructure Spending by 75% on Real Ex-
change Rate

4.2. Aid Shock

Foreign aid constitutes a signi�cant part of Rwanda�s economy. In 2011, the total aid

�ows from DAC and non-DAC donors is estimated at around USD 1.278 billion or

around USD 119 per capita. Foreign grants are as much important as tax revenues,

standing at 83.5 percent of total tax revenues and 10.4 percent of GDP on average

during 2000-2011. During 2000-11, on average, around 48 percent of the government�s

capital spending had been �nanced by foreign capital grants although its contribution

is declining over the years. The economy is thus susceptible for foreign aid shock

and its adverse consequences.

The outlook for foreign aid to developing countries over the coming years is disturb-

ing. Following the �scal austerity in advanced economies, donors�aid to developing

countries fell by nearly 3% in 2011 in real terms. Bilateral aid to sub-Saharan Africa

also declined by 0.9%. Disregarding years of exceptional debt relief, this was the �rst

drop since 1997. The �scal austerity in the advanced countries will put pressure on



32

aid levels in coming years. OECD�s Survey on Donors�Forward Spending Plans also

indicates a slowdown/decline in aid in the years up to 2015. In 2011, the latest data

available, ODA to the education and health sectors declined by 10.4% and 3.9%,

respectively.

Turning to Rwanda, in 2012 donors have suspended budget support to the country

over alleged Rwanda�s support to M23 rebels �ghting the Government of Democratic

Republic of Congo. Following the suspension, the government revised its budget for

2012/13 in February 2013 to accommodate the aid suspension2. The speci�c e¤ects

of the revised budget will not be discussed here as the details are not yet in the

public domain at the time of the writing. We rather present two scenarios in which

aid declines from 10 to 30 percent and the government resorts to alternative �nancing

sources.

The �rst scenario considers aid cut of 10, 20, and 30 percent without matching

increase in domestic borrowing to o¤set the aid shortfall. That is, the aid cut would

be re�ected as a decline in government spending. The second scenario considers

the same level of aid cuts but assume that part of the shortfall would be �nanced

domestically. However, the government borrowing is constrained by the statutory

overdraft borrowing limit of 11% of previous year government revenue. Based on

the 2011 aid and government revenue �gures, domestic borrowing could cover 24.3

to 73.1 percent of the aid shortfall without hitting the statutory limit. For the

sake of comparability, we set domestic borrowing to 20% of the aid shortfall in both

scenarios. Both scenarios assume sustained decline in aid �ows over the forecast

horizon.

The immediate e¤ect of the aid suspension would be re�ected on government ex-

penditure, both current and capital, which in e¤ect lowers aggregate demand. The

contraction in the aggregate demand would a¤ect both household consumption and

private investment. In addition, imports would also be compressed as a result of

slowdown in economic activities as well as lower import capacity due to lack of for-

2http://www.gov.rw/Rwanda-s-Parliament-Approves-Revised-Budget-for-�scal-year-2012-13
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Figure 10 : Real GDP Growth under Scenario 1

eign exchange. As a result, under the �rst scenario where aid declines by 10%, real

GDP growth rate would decline by 1.3 percentage points in the �rst year from the

baseline growth rate of 7.5% . The cost of the aid cut in terms of growth would be

higher with the magnitude of the cut. With 20 and 30 percent cut in aid, real output

growth would be lower by 2.7 and 4 percentage points, respectively, in the �rst year

(see Figure 10). Apart from real output growth, what is more interesting is the level

of real output over the forecast horizon. The output lost due to the aid cut expands

signi�cantly over time (see Figure 11). Under the 10% aid cut scenario, the output

loss is estimated at 1.2% in the �rst year and it would expand to 4.1% by 2017. The

output loss is more alarming under the 20 and 30 percent aid cut scenarios where

the output loss could reach to 8.1 and 12.2 percent, respectively, by 2017.

The fall in growth rate is lower, although still signi�cant, in the second scenario

where part of the aid shortfall is matched by domestic resources. Under the second

scenario, where aid falls by 10%, and some part of the shortfall (20%) is �nanced

domestically, growth would be lower by 1.1 percentage point in the �rst year of
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Figure 11: Real GDP Trend under Scenario 1

the shock. Similarly, output loss would also be lower as some part of the aid cut

is moderated by domestic �nancing. However, the output loss is still signi�cant,

ranging from 3.3% to 9.7% by 2017 depending on the magnitude of the cut. Figure

X shows the range of output loss under di¤erent aid cut assumptions.

The suspension would also have a secondary e¤ect on prices, real exchange rate, and

export competitiveness. The nominal exchange rate would depreciate due to lower

foreign exchange availability and the related market uncertainty may lead to currency

substitution. Part of the nominal exchange rate depreciation would be transmitted

into the CPI. The CPI would also be a¤ected through shortage of imported consumer

goods as the available foreign exchange is rationed towards imports of intermediate

goods and raw materials.

In the short term, the secondary e¤ects are not very strong under both scenarios,

partly due to the limited domestic �nancing. Under the �rst scenario, nominal

exchange rate is expected to depreciate by 0.4 to 1.3 percent due to the low foreign

exchange availability. The low foreign exchange availability is also expected to slow

down manufacturing output as imports could be delayed. The combined e¤ect could
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Figure 12: Real GDP Growth under Scenario 1

Figure 13: Real GDP Trend under Scenario 2
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Figure 14: The Impact of 30% cut in Aid on Growth: With and without domestic
�nance

Figure 15: The Impact of 30% cut in Aid on Output: With and without domestic
�nance
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lead to 0.2 to 0.7 percentage point spike in in�ation. The in�ationary e¤ect would

be higher at 0.5 to 1.47 percentage point under scenario two, mainly due to the

monetization e¤ect.

The in�ationary impact is limited in general as aggregate demand would shrink sig-

ni�cantly. However, a policy response through further monetary expansion (domestic

borrowing) to meet the aid shortfall may destabilize the macroeconomic environment.

Given the lower money demand due to the economic slowdown, monetary expansion

may create excess money supply and could become in�ationary. In addition, there

would be an upward pressure on interest rate as the government increases its bor-

rowing. The upward pressure on interest rate would be complemented by higher

in�ation rate in order to maintain a certain level of real interest rate. The combined

e¤ect may signi�cantly a¤ect household welfare and private investment.

Under the no �nancing scenario, the domestic currency depreciates faster than the

in�ation rate, leading to depreciation of the real exchange rate. Although this is

expected to promote exports, the low level of investment would dump export supply

capacity. In balance, exports are expected to be lower than the baseline scenario.

On the other hand, imports would also decline due to limited foreign exchange avail-

ability. The combined e¤ect would improve trade balance (see Figure 16). In the

�nancing scenario, the rate of in�ation would be higher than that of depreciation of

the nominal exchange rate, leading to appreciation of the real exchange rate.

The e¤ect of sustained aid cut would be even direr in the medium term. Capital

spending has a positive but lagged impact on productivity. The full impact of the

cut in capital spending would be felt down the line as the productive capacity of the

economy could not accommodate further expansion. A 20 percent sustained aid cut

would lead to an output level lower by 6.5 (under scenario 2) to 8.1 (under scenario

1) than what it could have been without the aid cut by 2017 (see Appendix 2 and

3).

In general, the results are consistent with the fact that Rwanda runs an aid dependent

economy with relatively high public sector spending e¢ ciency. This exposes the
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Figure 16: The Impact of 30% Cut in Aid on Di¤erent Macro Variables
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country to any adverse aid shock and the e¤ects would be felt across the board

easily.

5. Conclusion

This paper presents a macroeconometric model of Rwanda built to analyze both

endogenous and exogenous shocks. The model is developed considering the supply-

constrained nature of the economy. On the supply side, total output is disaggre-

gated into agricultural sector and non-agricultural sector. On the demand side, the

households�aggregate consumption expenditure and private investment expenditure

functions are speci�ed. The government investment and consumption are assumed

to be exogenous. In addition to the public and private expenditure components, the

domestic demand for imports (disaggregated into consumption goods import and

intermediate goods import) and export supply functions are speci�ed on the de-

mand side. The monetary sector contains a behavioral money demand equation and

money supply identity. The money supply equation is endogenous to the model to

capture the monetization of de�cit. The price and the real exchange equations are

also speci�ed and hence they are determined endogenously.

The model�s operation is consistent with the general equilibrium framework in which

price serves as equilibrating variable. The value of export, terms of trade and real

exchange rate determine the level of imports, which in turn a¤ect the level of private

investment. Imports and exports determine trade balance that may spillover to the

monetary sector and a¤ects money supply. The �scal de�cit has a feedback e¤ect on

prices through its e¤ect on money supply. The level of output also determined the

aggregate demand by a¤ecting consumption and investment. The excess demand over

the total output is assumed to be �nanced by foreign �nancial �ows. However, for a

given level of foreign �nancial �ows, the disequilibrium between aggregate demand

and aggregate supply is assumed to spillover to the domestic price so as to achieve

market clearing through price adjustment.

The behavioral equations of the model are estimated individually in a cointegration
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framework using Pesaran et al (2001) autoregressive distributed lag (ARDL) model.

The individual equations �t the data quite well. Given that good individual equa-

tion �t does not necessarily imply the overall �t of the model once the interactions

among all the model variables are allowed, the Theil�s inequality coe¢ cient and its

decompositions are used to assess the overall �t of the model. The model exhibits

the desirable properties of low bias and variance proportions, implying that there is

low systematic error in the model.

Two sets of simulations are carried out using the model. The two scenarios experi-

mented are scaling up infrastructural spending by 20 to 75 percent, and aid cut to the

tune of 10 to 30 percent under di¤erent assumptions. The �rst set of the scenario,

higher infrastructural spending, indicates that further scaling up of infrastructure

spending by 20 percent may be accommodated with 2.6 to 3.8 percentage points

increase in in�ation in the medium term. The in�ationary impact of the scaling up

could be subdued when the productivity e¤ect of the physical infrastructure kicks in.

If the infrastructure spending starts paying o¤ by 2014/15, the in�ationary impact

of the additional spending will be signi�cantly lower (1.4 percentage points vs. 3.8

percentage points). This underscores the importance of institutional e¤ectiveness in

timely implementation of infrastructural projects.

Nevertheless, excessive expansion of infrastructure spending may destabilize the

macroeconomic environment considerably. Our scenario of scaling up spending by

75% provides an alarming picture. Under this scenario, in�ation rate would go easily

to the lower twenties territory in the medium term. The in�ationary e¤ect would

be lower when the productivity e¤ect sets in. However, disin�ation would be very

costly at such high in�ation rate as in�ationary expectations may be engrained in

the economy. Moreover, the signi�cant appreciation of real exchange rate under this

scenario may substantially erode export competitiveness.

The second set of simulation considers a decline in aid �ows by 10 to 30 percent,

with and without partial domestic matching of the decline in aid through domestic

borrowing. The results indicate that deeper aid cuts (by 20 to 30 percent) would
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have considerable e¤ect on the economy and it could reverse the growth momentum

that Rwanda has enjoyed over the last decade.

The model could be further re�ned through di¤erent channels. First, the produc-

tion side could be disaggregated by product category, such as exportable and non-

exportable, and the production function for each exportable item could be linked

with the export supply function. This would accentuate the supply constraint na-

ture of the economy. Second, the labor demand functions could be derived from the

production technologies speci�ed and the labor market equilibrium could be derived

assuming exogenous labor supply. Third, di¤erent tax categories could be speci�ed

to look at the e¤ects of government policies on di¤erent categories. The re�nement

of the model is, however, determined by the available data.
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Appendix 1: Estimation Results and Identities

Summary of the Results

Real Private Consumption:

�(lrpc) = 3:47
(0:0411)

+ 0:44
(0:0000)

�(lrgdpP )� 0:1
(0:4075)

�(lcpi)

� 0:54
(0:0049)

[lrpc�1 � 0:75
(0:0038)

lrgdp�1 � 0:09
(0:0098)

lcpi�1]

Real Private Investment (LIR = Lending Interest Rate) :

�(lrprinv) = �14:82
(0:1231)

+ 1:08
(0:0097)

�(lrgdp)� 0:07
(0:8365)

�(lrm)� 0:29
(0:7336)

�(llir)

� 0:31
(0:1050)

[lrprinv�1 � 2:16
(0:1187)

lrgdp�1 � 0:61
(0:2220)

lrm�1 + 1:23
(0:6957)

llir�1]

Real Exports:

�(lrxg) = 5:49
(0:1916)

+ 0:89
(0:0630)

�(linctrad) + 0:5
(0:0571)

�(linvgdp)

� 0:36
(0:0526)

[lrxg�1 � 0:42
(0:1495)

linctrad�1 � 2:17
(0:0279)

linvgdp�1]

Real Intermediate Imports:

�(lrmi) = �26:44
(0:0001)

+ 2:18
(0:0169)

�(lrgdp) + 0:02
(0:8816)

�(lxa_ds) + 0:21
(0:2546)

�(lrpuinv)

� 0:8
(0:0005)

[lrmi�1 � 1:79lrgdp�1
(0:0004)

� 0:32lrpuinv�1
(0:0646)

]

Real Consumer Imports:

�(lrmc) = � 9:65
(0:6515)

+ 1:92
(0:6111)

�(lrgdp)� 0:36
(0:8322)

�(lrer) + 0:07
(0:9093)

�(lxa_ds)

� 0:82
(0:3163)

[lrmc�1 � 1:66
(0:1838)

lrgdp�1 + 1:56lrer�1
(0:5273)

]

Direct Tax

�(ldtx) = � 52
(0:0082)

+ 0:6
(0:6435)

�(lrgdp)� 0:92
(0:0050)

[ldtx�1 � 2:89lrgdp�1
(0:0070)

]
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Indirect Tax (X_M : Sum of exports and imports) :

�(lidtx) = �16:58
(0:0011)

+ 2:33
(0:0000)

�(lrgdp) + 0:41
(0:0093)

�(lx_m)

� 0:59
(0:0000)

[lidtx�1 � 0:95lrgdp�1
(0:0025)

� 0:97lx_m�1
(0:0000)

]

Nominal Exchange Rate:

�(lner) = � 0:67
(0:6704)

+ 0:17
(0:2050)

�(lm)� 0:22
(0:2627)

�(lxa_ds)

� 0:27
(0:1789)

[lner�1 � 0:78lm�1
(0:2345)

+ 0:56lxa_ds�1
(0:4132)

]

Money Demand :

�(lm2) = � 1:81
(0:5606)

+ 0:12
(0:4995)

�(lrgdp) + 0:16
(0:6844)

�(lcpi)� 0:2
(0:1564)

�(ldir)

� 0:37
(0:0476)

[lm2�1 � 1:11
(0:1100)

lrgdp�1 � 1:27
(0:0232)

lcpi�1 + 0:008ldir�1
(0:9818)

]

Real Agricultural Output (D1 is an impulse dummy variable for outlier):

�(lragva) = 4:88
(0:0295)

+ 0:058
(0:7899)

�(laglf) + 0:77
(0:0436)

�(lrcs) + 0:57
(0:0000)

D1

� 0:26
(0:0002)

[lragva(�1)� 0:46
(0:0964)

laglf(�1)� 0:07
(0:7785)

lrcs(�1)]

Real Non Agricultural Output:

�(lrnagva) = 0:35
(0:9202)

+ 0:42
(0:6213)

�(lnaglf) + 1:18
(0:2377)

�(lrcs) + 0:16
(0:0848)

�(lrmi)

� 0:81
(0:0686)

[lrnagva�1(�1)� 1:28lnaglf�1
(0:0334)

� 0:23lrcs�1
(0:2941)

� 0:1lrmi�1
(0:5373)

]

Prices:

�(lcpi) = � 10
(0:0001)

+ 0:2�(lred)
(0:0000)

+ 0:17
(0:0025)

�(lmp) + 0:53
(0:0000)

�(lner)

� 0:88
(0:0001)

[lcpi�1 � 0:3lred�1
(0:0001)

� 0:34lmp�1
(0:0001)

� 0:57lner�1
(0:0001)

]
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Variable Names
Variable Name De�nition
aglf Agricultural Labor Force
cdef Consumption De�ator
cpi Consumer Price Index
dir Deposit Interest Rate
foraid Foreign Aid
gcdef Government Consumption De�ator
gdpdef GDP De�ator
inctrad Real Income of Major Trading Partners
invdef Investment De�ator
invgdp Investment to GDP Ratio
lir Lending Interest Rate
m Nominal Total Imports
mp Import Price
naglf Non Agricultural Labor Force
ner Nominal Exchange Rate
pcdef Private Consumption De�ator
pf Foreign Price
ragva Real Agricultural Production
rc Real Consumption
rcs Real Capital Stock
red Real Excess Demand
rer Real Exchange Rate
rgc Real Government Consumption
rgdp Real GDP
rm Real Total Imports
rmc Real Consumer Goods Imports
rmg Real Goods Imports
rmi Real Intermediate Goods Imports
rms Real Import of services
rnagva Real Non-Agricultural Production
rothm Real Other Goods Imports
rpc Real Private Consumption
rprinv Real Private Investment
rpuinv Real Government Investment
rtva Real Total Output (Added Value)
rx Real total exports
rxg Real export of goods
rxs Real export of services
xa_ds Foreign Exchange Availability
xp Export Price
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Identities

1. Fiscal Identities

txr = dtx+ idtx+ ftrtx

trbgr = txr + nontxr

ragr = trbgr + gr

tenl = gcurex+ gcapex+ nl

gcurex = ws+ pgs+ intp+ trans+ excep

intp = domintp+ extintp

gcapex = domgcapex+ extgcapex

pdie = trbgr � gcurex� domgcapex+ intp

pdee = pdie+ excep

dfb = trbgr � gcurex� domgcapex+ extintp� nl

odigr = tragr � tenl

odegr = trbgr � tenl

digr = odigr + charr_fisc

degr = digr � gr

fin_fisc = domfin_fisc+ extfin_fisc
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Fiscal Identity Variables
Variable Name De�nition
dtx Direct taxes
idtx Taxes on goods and services
ftrtx Taxes on international trade
txr Tax revenue
nontxr Non-tax revenue
trbgr Total revenue
gr Total Grants
tragr Revenue and grants
ws Wages and salaries
pgs Purchases of goods and services
intp Interest payments
domintp Domestic Interest (paid)
extintp External Interest (paid)
trans Transfers
excep Exceptional social expenditure
gcurex Current expenditure
gcapex Capital expenditure
domgcapex Capital Expenditure Domestic
extgcapex Capital Expenditure Foreign
nl Net lending
tenl Total expenditure and net lending
pdie Primary de�cit (including exceptional)
pdee Primary de�cit (excluding exceptional)
dfb Domestic Fiscal Balance
odigr Overall de�cit including grants
odegr Overall de�cit excluding grants
charr Change in arrears
domcharr Change in arrears: Domestic
extcharr Change in arrears: External
digr Overall de�cit (cash basis) including grants
degr Overall de�cit (cash basis) excluding grants
�n Financing
dom�n Foreign �nancing (net)
ext�n Domestic �nancing
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2. Balance of Payment Identities

tb = x_bop�m_bop

bopcuigr = tb+ ns+ ninc+ ntrans

bopcuegr = tb+ ns+ ninc+ ntrans� creputrans

ntrans = nprtrans+ nputrans

nputrans = creputrans� debputrans

bopcfa = bopca+ bopfa

bopca = ctrans+ ctransk + debr

ctrans = pgr + techass

bopfa = ndinv + npinv + nothinv

nothinv = ltcap+ stcap

ltcap = npusec+ nprsec

npusec = budl + prl � amort

nprsec = prltdeb+ pramort

stcap = comcre+ combank + other

bopoverallbgr = bopcuegr + bopcfa+ error

bopoverallagr = bopcuigr + bopcfa+ error

fin_bop = chnfa+ charr_bop+ excepf
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BOP Identity Variables
Variable Name De�nition
tb Trade Balance
x_bop Exports (fob)
m_bop Imports (fob)
ns Net Services
ninc Net Income
ntrans Net Transfers
nprtrans Net Private Transfer
nputrans Net Public Transfer
creputrans Public Transfer CREDIT
debputrans Public Transfer DEBIT
bopcuigr Current Account Balance (including grants)
bopcuegr Current Account Balance (excluding grants)
bopcfa Capital and Financial Account Balance
bopca Capital Account
ctrans Capital Transfers
pgr Project grants
techass Technical assistance
ctransk Capital Transfers in Kind
debr Debt Relief
bopfa Financial account
ndinv Net Direct Investments
npinv Net Portfolio Investments
nothinv Net Other Investments
ltcap Long Term Capital
npusec Net Public Sector, net
budl Budget Loans
prl Project Loans
amort Amortization
nprsec Net Private Sector
prltdeb Private Long term debt
pramort Amortization, private
stcap Short Term Capital
comcre Commercial Credits
combank Commercial Banks (�NFA)
other Other
error Errors and Omissions
bopoverallbgr Overall balance, before grants
bopoverallagr Overall balance, after grants
�n_bop Financing
chnfa Change in NFA of BNR
charr_bop Change in arrears
excepf Exceptional �nancing



50

3. Monetary Identities

m3 = nfa+ nda

nfa = nfacen+ nfaoth

nfacen = nfacen(�1) + (�1) � chnfa

nda = domclaim+ othitem

domclaim = netclaimcen+ othsecclaim

othsecclaim = othficorclaim+ autagenclaim+ punonficorclaim+ prclaim

Monetary Identity Variables
Variable Name De�nition
m3 M3
nfa Net Foreign Assets
nfacen Net Foreign Assets Central Bank
nfaoth Net foreign asset Others
nda Net Domestic Assets
domclaim Domestic Claims
netclaim Net Claims on Central Government
othsecclaim Claims on Other Sectors
oth�corclaim Claims on Other Financial Corporations
autagenclaim Claims on Autonomous agencies
punon�corclaim Claims on Public Non-�nancial Corporations
prclaims Claims on Private Sector
othitem Other Items (Net)
chnfa Change in NFA of NBR
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Appendix 2: Simulation Results: Aid Cut without Domestic Financing

Appendix 2A: Scenario 1, 10% Cut in Aid
2013 2014 2015 2016 2017

Real GDP Growth (%)
Scenario 1 6.2 6.9 6.9 6.7 6.3
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation -1.3 -0.6 -0.6 -0.8 -1.2
Real GDP (Billion Rwf)
Scenario 1 2905.3 3106.9 3322.0 3545.1 3768.2
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -1.22 -1.74 -2.27 -2.98 -4.07
CPI
Scenario 1 174.2 183.6 193.3 201.1 206.9
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 0.22 0.28 0.33 0.37 0.42
Real Imports (Billion Rwf)
Scenario 1 1048.4 1183.1 1330.8 1486.5 1633.7
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -2.4 -3.0 -3.9 -5.2 -7.4
Real Export (Billion Rwf)
Scenario 1 448.7 490.4 556.8 651.7 778.8
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -0.65 -1.58 -2.51 -3.61 -5.07
Trade Balance (Billion Rwf)
Scenario 1 -776.8 -980.0 -1183.5 -1371.0 -1499.5
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -4.6 -4.7 -5.6 -7.4 -10.8
Exchange Availability (Billion Rwf)
Scenario 1 2214.2 2431.4 2710.3 3050.4 3477.8
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -2.9 -3.1 -3.4 -3.7 -4.3
Revenue exc. Grants (Billion Rwf)
Scenario 1 764.1 884.0 1063.3 1257.1 1468.8
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -0.4 -1.0 -1.4 -2.1 -3.1
Nominal Exchange Rate
Scenario 1 657.4 667.4 673.4 675.5 672.5
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 0.4 0.5 0.6 0.7 0.7
Real Exchange Rate
Scenario 1 500.0 498.2 493.5 489.2 486.3
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation 0.2 0.2 0.3 0.3 0.3
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Appendix 2B: Scenario 1, 20% Cut in Aid
2013 2014 2015 2016 2017

Real GDP Growth
Scenario 1 (20%) 4.8 6.4 6.3 5.9 5.1
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation -2.7 -1.1 -1.2 -1.6 -2.4
Real GDP (Billion Rwf)
Scenario 1 (20%) 2868.6 3050.9 3243.7 3435.2 3608.9
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -2.47 -3.51 -4.57 -5.99 -8.12
CPI
Scenario 1 (20%) 174.6 184.1 193.9 201.9 207.8
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 0.46 0.58 0.67 0.76 0.85
Real Imports (Billion Rwf)
Scenario 1 (20%) 1022.4 1147.2 1278.0 1407.1 1510.5
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -4.9 -5.9 -7.7 -10.3 -14.4
Real Export (Billion Rwf)
Scenario 1 (20%) 445.7 482.4 542.4 627.4 738.3
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -1.31 -3.19 -5.03 -7.20 -10.01
Trade Balance (Billion Rwf)
Scenario 1 (20%) -739.8 -932.8 -1114.9 -1266.3 -1332.3
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -9.1 -9.2 -11.1 -14.5 -20.7
Exchange Availability (Billion Rwf)
Scenario 1 (20%) 2146.8 2352.5 2616.2 2933.2 3322.6
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -5.9 -6.3 -6.7 -7.4 -8.6
Revenue exc. Grants (Billion Rwf)
Scenario 1 (20%) 761.1 875.0 1048.1 1231.0 1423.5
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -0.8 -2.0 -2.8 -4.1 -6.1
Nominal Exchange Rate
Scenario 1 (20%) 660.2 670.9 677.5 680.1 677.6
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 0.8 1.0 1.2 1.3 1.5
Real Exchange Rate
Scenario 1 (20%) 501.0 499.4 494.8 490.7 487.9
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation 0.4 0.4 0.5 0.6 0.6
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Appendix 2C: Scenario 1, 30% Cut in Aid
2013 2014 2015 2016 2017

Real GDP Growth (%)
Scenario 1 (30%) 3.5 5.7 5.7 5.1 3.8
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation -4.0 -1.8 -1.8 -2.4 -3.7
Real GDP (Billion Rwf)
Scenario 1 (30%) 2831.2 2993.9 3164.2 3324.4 3450.0
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -3.74 -5.32 -6.91 -9.02 -12.17
CPI
Scenario 1 (30%) 175.0 184.7 194.6 202.7 208.8
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 0.70 0.89 1.03 1.17 1.31
Real Imports (Billion Rwf)
Scenario 1 (30%) 996.5 1111.6 1226.1 1330.4 1394.9
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -7.3 -8.8 -11.4 -15.2 -21.0
Real Export (Billion Rwf)
Scenario 1 (30%) 442.5 474.2 527.9 603.3 698.9
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -2.00 -4.83 -7.57 -10.76 -14.81
Trade Balance (Billion Rwf)
Scenario 1 (30%) -703.3 -886.4 -1048.1 -1166.5 -1178.3
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -13.6 -13.8 -16.4 -21.2 -29.9
Exchange Availability (Billion Rwf)
Scenario 1 (30%) 2079.2 2273.2 2521.9 2816.3 3169.6
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -8.9 -9.4 -10.1 -11.1 -12.8
Revenue exc. Grants (Billion Rwf)
Scenario 1 (30%) 758.0 866.0 1033.0 1205.2 1379.5
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -1.2 -3.0 -4.2 -6.1 -9.0
Nominal Exchange Rate
Scenario 1 (30%) 663.1 674.6 681.8 685.0 683.0
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 1.3 1.6 1.8 2.1 2.3
Real Exchange Rate
Scenario 1 (30%) 502.0 500.5 496.2 492.2 489.6
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation 0.6 0.7 0.8 0.9 1.0
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Appendix 3: Simulation Results: Aid Cut with Domestic Financing

Appendix 3A: Scenario 2, 10% Aid Cut
2013 2014 2015 2016 2017

Real GDP Growth (%)
Scenario 2 6.4 7.0 7.0 6.9 6.5
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation 1.1 0.5 0.5 0.6 1.0
Real GDP (Billion Rwf)
Scenario 2 2912.0 3117.3 3336.8 3566.4 3799.1
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -1.00 -1.41 -1.83 -2.40 -3.28
CPI
Scenario 2 174.6 184.4 194.3 202.4 208.7
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 0.48 0.73 0.84 1.01 1.27
Real import (Billion Rwf)
Scenario 2 1053.5 1191.5 1344.1 1506.6 1664.9
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -2.0 -2.3 -2.9 -4.0 -5.7
Real Export (Billion Rwf)
Scenario 1 449.9 493.6 562.0 659.6 790.9
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -0.37 -0.94 -1.60 -2.44 -3.60
Trade Balance (Billion Rwf)
Scenario 2 -783.0 -988.6 -1197.8 -1394.1 -1537.9
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -3.8 -3.8 -4.5 -5.8 -8.5
Exchange Availability (Billion Rwf)
Scenario 2 2216.3 2437.0 2719.9 3065.7 3502.3
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -2.9 -2.9 -3.0 -3.2 -3.7
Revenue exc. Grants (Billion Rwf)
Scenario 2 764.8 886.1 1067.0 1263.5 1479.8
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -0.3 -0.8 -1.1 -1.6 -2.4
Nominal Exchange Rate
Scenario 2 657.5 667.4 673.4 675.4 672.2
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 0.4 0.5 0.6 0.6 0.7
Real Exchange Rate
Scenario 2 498.9 496.0 491.0 486.1 482.1
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation -0.1 -0.2 -0.3 -0.4 -0.6
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Appendix 3B: Scenario 2, 20% Aid Cut
2013 2014 2015 2016 2017

Real GDP Growth (%)
Scenario 2 (20%) 5.3 6.6 6.6 6.3 5.6
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation 2.2 0.9 0.9 1.2 1.9
Real GDP (Billion Rwf)
Scenario 2 (20%) 2882.3 3072.1 3274.1 3478.7 3671.9
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -2.01 -2.84 -3.68 -4.80 -6.52
CPI
Scenario 2 (20%) 175.5 185.8 195.9 204.4 211.2
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 0.97 1.47 1.70 2.01 2.49
Real import (Billion Rwf)
Scenario 2 (20%) 1032.6 1163.8 1304.2 1446.3 1569.8
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -3.9 -4.6 -5.8 -7.8 -11.1
Real Export (Billion Rwf)
Scenario 2 (20%) 448.3 488.8 552.9 643.2 762.1
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -0.74 -1.90 -3.20 -4.87 -7.11
Trade Balance (Billion Rwf)
Scenario 2 (20%) -752.1 -949.8 -1142.8 -1310.7 -1404.1
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -7.6 -7.6 -8.9 -11.5 -16.4
Exchange Availability (Billion Rwf)
Scenario 2 (20%) 2151.1 2363.7 2635.4 2963.7 3370.7
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -5.7 -5.8 -6.0 -6.5 -7.3
Revenue exc. Grants (Billion Rwf)
Scenario 2 (20%) 762.4 879.1 1055.6 1243.7 1445.0
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -0.6 -1.5 -2.1 -3.1 -4.6
Nominal Exchange Rate
Scenario 2 (20%) 660.4 671.0 677.4 679.8 677.1
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 0.9 1.0 1.2 1.3 1.4
Real Exchange Rate
Scenario 2 (20%) 498.6 495.0 489.8 484.5 479.8
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation -0.1 -0.4 -0.5 -0.7 -1.0
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Appendix 3C: Scenario 2, 30% Aid Cut
2013 2014 2015 2016 2017

Real GDP Growth (%)
Scenario 2 (30%) 4.2 6.1 6.1 5.6 4.6
Baseline 7.5 7.5 7.5 7.5 7.5
Deviation 3.3 1.4 1.4 1.9 2.9
Real GDP (Billion Rwf)
Scenario 2 (30%) 2852.2 3026.4 3210.9 3391.1 3546.2
Baseline 2941.3 3162.0 3399.1 3654.0 3928.1
% Deviation -3.03 -4.29 -5.54 -7.20 -9.72
CPI
Scenario 2 (30%) 176.3 187.1 197.6 206.4 213.6
Baseline 173.8 183.1 192.6 200.3 206.1
% Deviation 1.47 2.23 2.57 3.02 3.68
Real import (Billion Rwf)
Scenario 2 (30%) 1011.9 1136.3 1264.8 1387.6 1479.6
Baseline 1074.5 1219.3 1384.5 1568.7 1764.9
% Deviation -5.8 -6.8 -8.6 -11.5 -16.2
Real Export (Billion Rwf)
Scenario 2 (30%) 446.5 484.0 543.7 626.9 734.0
Baseline 451.6 498.2 571.1 676.1 820.5
% Deviation -1.12 -2.86 -4.81 -7.28 -10.54
Trade Balance (Billion Rwf)
Scenario 2 (30%) -721.4 -911.4 -1088.8 -1230.1 -1278.6
Baseline -814.1 -1027.8 -1253.8 -1480.6 -1680.3
% Deviation -11.4 -11.3 -13.2 -16.9 -23.9
Exchange Availability (Billion Rwf)
Scenario 2 (30%) 2085.9 2290.3 2550.9 2861.8 3240.5
Baseline 2281.5 2510.2 2804.3 3168.0 3635.3
% Deviation -8.6 -8.8 -9.0 -9.7 -10.9
Revenue exc. Grants (Billion Rwf)
Scenario 2 (30%) 760.0 872.2 1044.1 1224.2 1411.2
Baseline 767.1 892.9 1078.5 1283.5 1515.5
% Deviation -0.9 -2.3 -3.2 -4.6 -6.9
Nominal Exchange Rate
Scenario 2 (30%) 663.5 674.6 681.6 684.5 682.3
Baseline 654.7 664.0 669.5 671.1 667.6
% Deviation 1.3 1.6 1.8 2.0 2.2
Real Exchange Rate
Scenario 2 (30%) 498.5 494.0 488.6 483.1 477.9
Baseline 499.1 497.1 492.3 487.9 484.8
% Deviation -0.1 -0.6 -0.7 -1.0 -1.4
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