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Abstract

The paper examines the effects of United States productivity shock on com-
ponents of Nigeria’s external sector. Using a structural Macroeconomic
Model (SMM), the paper modelled Nigeria’s external sector by using ten be-
havioural equations and four identities. The SMM was simulated, using a 3%
increase and 3% decrease in US productivity to elicit responses of Nigeria’s
external sector components to this shock. Using quarterly data from 1981 to
2015, the paper found that both positive and negative US productivity shocks
elicited symmetrical responses from Nigeria’s external sector components.
Also, both positive and negative shocks had little effects on Nigeria’s current
account balance, imports, exports, foreign direct investments and reserves.
However, positive shocks increased remittances inflow, a depreciation in
nominal exchange rates, a reduction in foreign portfolio investment position,
and a reduction in foreign debt flows. The responses for a negative US pro-
ductivity shock were just the direct opposite of a positive shock. Our finding
shows that, the components of Nigeria’s external sector will respond in like
manner to both positive and negative shocks to United States productivity.

Keywords

Exogenous Shocks, External Sector, Macroeconomic Modelling, Productivity
Shocks

1. Introduction

Countries engage in a dynamic and complex world of international trade and
capital flows; this infers that public policymakers, business planners and other

stakeholders in these countries, have to embrace a larger knowledge set that en-
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ables them to become effective economic agents in the global market. With the
general expansion of international trade and cooperation, countries and busi-
nesses alike, now have an advantageous option of expanding their activities to
other countries of the world to achieve their objective: increasing profits, com-
peting for a larger market share, or enhancing their material well-being through
trade relations.

One of the government’s objectives is to use policy measures to ensure a fa-
vourable external balance, whereby the inflow of income (especially from ex-
ports) is at least equal to the outflow of income (especially from imports) [1].
Economic literature has documented both favourable economic outcomes for a
current account deficit [2] and an unfavourable economic outcome [3]. Also, a
current account surplus—when exports are more than imports—may improve
domestic employment through improvements in the production of competitive
goods and services (in the case of China see [4]) and may also discourage do-
mestic employment if a recession triggers the surplus which then discourages
domestic spending and a reduction in import spending (in the case of Japan see
(5]).

The disturbances—stochastic economic actions by both domestic and foreign
economic agents—that originate from abroad as well as those originating do-
mestically have significant influences and repercussions. These repercussions are
transmitted through the components of the external sector to domestic macro-
economic variables [6]. The disturbances that originate from abroad are not
controlled by domestic economic policies, unlike disturbances that originate
from within the economy. These foreign disturbances are the exogenous shocks.
Shocks may be a significant change in the value of a variable from its underlying
trend or a sudden event beyond the control of authorities that has a significant
impact on the economy [7]. These definitions infer that shocks are simply a de-
viation from the norm or trend which is unanticipated and has significant effects
on the economy, which requires some form of adjustment. This study focuses on
the effects of exogenous shocks from abroad on the components of the external
sector.

Against this backdrop, investigating the effects of productivity shocks of the
United States on Nigeria’s external sector components will serve as a useful
guide for policy responses to the occurrence of an unfavorable shock. Despite
the importance of eliciting external sector responses to exogenous shocks, there
is very limited number of studies that has looked into this. From the literature,
there exist a handful of studies that has elicited the external sector response to
exogenous shocks; [8]-[16].

Given the structure and direction of trade between Nigeria and the United
States, to presume only crude oil prices and crude production shocks may not be
able to show the necessary reaction dynamics necessary for policy making and
forecast. Though crude oil prices and production shocks have considerable
feedback effects on both the components of the external sector and the real sec-

tor in Nigeria [8] and [13], there has been no documentation of exogenous
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shocks to productivity of Nigeria’s major trade partners, despite documentation
of its influence on the external sector components in Nigeria [8] and [9]. On this
basis, the study sets out to: 1) Expand on the literature on the effects of produc-
tivity shocks of trading partners 2) Show the effects of productivity shocks on
the Nigerian external sector, and 3) Provide possible policy implications of these
shocks. In Section 2, a literature review is provided, while, in Sections 3 and 4,
the study provides the methodology used and the findings, respectively. Conclu-

sions are provided in Section 5.

2. Literature Review

With the increasing rates of globalization and international trade among coun-
tries, it will be intuitive to conclude that international policies of various gov-
ernments will have some degree of influence on the macro economy and growth
of other countries they engage in trade with. However, there exists substantial
controversy on how countries growth rates and international policies interact
[17]. The major contentions on the expected relationship between growth rates
of countries, boarders on the level of openness, international trade, globalization
and governments policies towards protecting domestic infant industries. While
studies by [18], support the possibility of positive country growth effects through
degree of openness and trade other studies by [19] concluded with negative
country growth effects.

[20] studied the impact of the US economic growth on the rest of the world.
They used a panel data set with fixed effects and found that there exists a sig-
nificant positive effect of the US economic growth shock on world economic
growth, especially for developing economies. They attributed their findings to
the fact that the US is an important global trade partner. They explained their
findings through the effects of strong conditional convergence if a country’s
trading partner is rich. The implication of this is that, developing economies
benefit from trading with industrial countries due to their relatively higher in-
comes. Also, industrial countries benefit from trading with developing econo-
mies because of the possibility of their rapid growth.

[21] studied the impact of international trade on economic growth in Nigeria.
They concentrated on using external sector components as the transmission
mechanism for the effects of international trade. Thus, using balance of pay-
ments and net exports in a cointegrating relationship, they found that interna-
tional trade through exports has a significant positive effect on the Nigerian
economy. These findings are supported by [22], where they studied the nexus
between foreign trade and economic growth. Using quarterly data in a VAR sys-
tem, they found foreign trade innovations from other countries serve as a pre-
dominant source of growth variations in Nigeria.

[23] expanded on the growth—openness debate on if it is beneficial for indus-
trial countries to enter into trade with developing countries. Some researchers

[18], argue that trade with developing countries can be beneficial as it will bring
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about specialization in advanced sectors. However, [23] postulated that this con-
clusion will only be valid within some specific conditions. These conditions in-
clude the existence of learning by doing and homothetic preferences. The study
concluded that a rich country could actually become worse off if it trades with a
poorer country, when the demand pattern of the poor country tends towards

sectors that have a weak learning by doing process.

3. Methodology

In this study, the relationships between the components of the external sector
and the effects of a US productivity shock on the external sector are examined
using a Structural Macroeconomic model (SMM). Structural macroeconomic
models are built using economic relationships established from theory. The
SMM relies on a system of simultaneous equations in trying to measure the
whole economy or a sub-sector of the economy, with each equation specifying a
single relationship [24]. The SMM methodology follows, in principle the Cowles
Commission approach as used in [25] macroeconomic model. In this approach,
economic theory determines the nature of relationship between the right hand
side and left hand side variables for all stochastic equations used in building the
macro-model. The resulting equations are estimated using a consistent estima-
tion technique [26] [27].

Abstracting form [26] [28] SMM model, the SMM model is specified in its

non-linear form as;
f; :(yt’yt—llyt—p’xt'ai)::uit' =1 nt=1..-T (1)

where yis an n-dimensional vector for all endogenous variables, x, is also a vec-
tor of all predetermined exogenous variables including lags of endogenous va-
riables, a, is a vector of all unknown coefficients and g, represents the stochastic
error term for equations 7 for period 1. The firm m equations are assumed to be
stochastic and the remaining equations identities. Thus specifying the model will
entail choosing the variables that enter into each equation with non-zero ele-
ments, the functional form for each equation, and the probability structure of
the error term.

The behavioral equations in the SMM model are estimated using ordinary
least square (OLS) with the inclusions of lags for both dependent and indepen-
dent variables in each behavioral equation. According to [27], macroeconomic
models are normally nonlinear, simultaneous and very large, thus they tend to
have serially correlated error terms. However, the features of the SMM allows for
the correction of these problems in modeling the SMM. The SMM provides a
convenient way of correcting for the problem of serial correlation by treating the

serial correlation coefficients as structural coefficients and transforms the equa-

'Assume u, =pu, , +€, (1=2,---T ) where ¢, does not have serial correlated properties. Tak-
ing lags of this equation and subtracting it from the original equation 3.2, we get
f(yxoa)=pf (Vs Xa ) =t — pst, =€, - This transformation removes the problem of serial

correlation when using OLS to estimate the behavioural equations in a SMM.
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tions into equations with serially uncorrelated error terms [27]".
Thus, the SMM used in estimating the effects of exogenous shocks on Nige-
ria’s external sector components comprises the following behavioral equations,

modelled as:

Xo =Vou +Vi1FRy_z) +V210PEC ) +V3,1Y(tf—l) Vi Koy T4 ()
Xy =V, +V RER TV, Y, 4V Y, o Ve, X+ 3)
Xy =V +ViaY +V213X(t72) +V;,RER +V413Xs(t73) + 1y 4)

d
M =V, +Vi, Yy (t-1)

RES =V, +V;sRER+V, (P, +V, ,EDS , +V, M,

+V, (RER+V; ;MLR , +V, ,RES ; +Vs M, + 41,  (5)

)

+V5,5RES(173) +V6‘5Y(t72) + U ©
NER =V, ¢ +V; iRES +V, RMT _, +V,¢IRD, , +V, s X/M o)
+V5'6CPI(H) +V6,6TGE(H) +V7Y6P0(H) +V8'6NER(H) + L
FDI =V,; +V,;PCGDR, , +V, Xy +Va:FD + 4 (8)
FPI =Vog +VygY( 1) +VagY({ o) +VagSMR+V,gINT o
+VagNER ) +VegFPl 5 + s
FDF =Vq4 +VygIRD, j) +V, gNER, ) +V5oCR 5 +V, M 4 o
+Vs oY) +VesFDF o) + o
RMT =V 10 +Vy1oNER +V, 0¥ ** +V; oRMT,, 3 + 44 (11)
Identities
RER = NER *(FCPI/CPI) (12)
X =Xy +X, (13)
CA=X-M—INVI-X_+CT (14)
CF = FDI + FPI +Ol (15)

where X, is oil exports, B is oil prices, OPEC represents OPEC quota and ¥* is
the income or foreign output proxy by OECD, X, is non-oil exports, NER is the
nominal exchange rates, Y, is non-oil GDP, X; is service exports, Y is domestic
income, X is the value of exports, and RER is the real exchange rate, A/ is im-
ports, Y represents personal disposable income, RER is real exchange rate, MLR
is domestic lending rate, RES is external reserves, EDS is external debt services,
FDI represents foreign direct investment, FDI;, is the previous value of foreign
direct investment, PCGDP is per capita income, RES is foreign reserves, RMT is
remittances, 7, is oil prices, IRD is the interest rate differential, X/ A/ is the terms
of trade, CPIis the consumer price index, FCPI is foreign country CPI (we used
the CPI of the United States given that the nominal exchange rate is expressed in
dollar terms), TGE is total government expenditure comprising both recurrent
and capital expenditure, FPI represents foreign portfolio investment, Y is do-

mestic GDP, SMR is stock market returns proxy by the returns on the All Share
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Index (ASI), INT"is interest rate for OECD countries, NER represents changes
in nominal exchange rates, FDF represents foreign debt flow, CR represents the
credit risk of the borrowing country proxy by the ratio of gross debt to GDP,
RMT represents remittances, Y represents income from the United States of
America, INVIrepresents investment income, CA is the current account balance,
CF is capital financial flows, OI represents other investments in the capital ac-
count and C7 represents the net current transfers as captured in the current ac-

count balance.

3.1. Simulation Results for Within-Sample SMM

Using the estimated behavioural equations, we introduce all the va-
riables—endogenous and exogenous—and identities into the SMM and solve the
SMM block using the Gauss-Seidel method. The first step in using the
Gauss-Seidel method to study the effects of US productivity shocks on the ex-
ternal sector components is to compare actual and simulated values for all the
endogenous variables. This comparison will provide an assessment of the SMM
against the historical data on all endogenous variables. The simulated results
perform quite well in predicting the general trend for the endogenous variables,
making them appropriate for simulating the SMM (see Figure 1).

With satisfactory within-sample simulations for the SMM, we provide
out-of-sample simulations for the external sector components, assuming specific
shocks to US productivity. With this assumption, the SMM will be able to track
responses to this shock in all the external sector components. First, we have to
provide a baseline forecast of the external sector components, which will then
form the yardstick for comparing simulated responses to shocks of the external
sector components. Also, we introduce different scenarios to capture our as-
sumptions of changes to the exogenous shock variables, while also assuming that

the conditions within the baseline will hold true in the future.

3.2. Simulation Results for Out-of-Sample SMM

The study presents the SMM simulations for foreign country productivity posi-
tive shocks and then the results for foreign country productivity negative shocks.
In simulating the effects of foreign country productivity shock, the study first
assumed that foreign country productivity increases by 3% for positive shocks
and simulate the responses of the external sector components. The study also
assumed that foreign productivity reduces by 3% for negative shocks and simu-
lated the responses of external sector components. For both simulations, all the
other exogenous variables will continue on their trend path and not deviate from
it within the period of simulation.

A closer look at the simulation results and the percentage deviations show
with an increase in foreign country productivity by 3%, the following responses
of external sector components were elicited (see Table 1) with the percent devia-

tion from the benchmark represented in Figure 2:
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Figure 1. Actual and simulated values for all the external sector components. The simulated results are a close fit to

the actual data. This makes the simulated results appropriate for within and out-of-sample simulations. CA is the

current account balance, CFis capital financial flows, FDFis the foreign debt flow, FDI is foreign direct investments,

FPI is foreign portfolio investments, M is imports, NER is nominal exchange rate, RER is real exchange rate, RES is

the reserves, RMTis remittances, X is exports, Xo is oil exports, X is non-oil exports, and X; is services exports.
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Figure 2. Percent deviations of external sector components to a positive productivity shock. Note: Deviations from the zero

line indicates the percent change in response to the productivity shock. All y-axis measures percent deviations and x-axis
capture forward-looking quarters (8 periods). CA is the current account balance, CFis capital financial flows, FDFis the for-
eign debt flow, FDI is foreign direct investments, FPis foreign portfolio investments, M is imports, NER nominal exchange

rate, RER is real exchange rate, RES is the reserves, RMT is remittances, X is exports, Xo is oil exports, X» is non-oil exports,

and X; is services exports. Source: Author’s computation.

1) Current account balance continuously increases during the forecast period
by 0.01% and above 0.31% in 2016Q1 and 2017Q4 respectively.
2) Capital financial flows increase by 0.06% to 1.17% in 2016Q1 and 2017Q4

respectively.
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Table 1. Response of external sector components to a positive foreign country productivity cost.

2016 2017
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
CA

Scenario 2 (¥ billion) -3727.40 -2640.30 -1294.40 128.7 Scenario 2 (¥ billion) 1492.20  2695.70  3670.50  4383.20

Scenario 1 (¥ billion) -3727.90 -2641.70 -1297.40 123.8 Scenario 1 (¥ billion) 1485.20 2686.40 3659.10  4369.80

Deviation (¥ billion) 0.4 1.5 3 4.9 Deviation (¥ billion) 7 9.3 114 134
% Deviation -0.01 -0.06 -0.23 3.97 % Deviation 0.47 0.34 0.31 0.31
CF
Scenario 2 (¥ billion) -2731.10 -2732.60 -2502.30 -2136.50 Scenario 2 (¥ billion) -1711.80 -1291.90 -921.1 -625.8
Scenario 1 (¥ billion) -2732.70 -2735.80 -2507.50 -2143.60 Scenario 1 (¥ billion) -1720.40 -1301.70 -931.7 -636.7
Deviation (¥ billion) 1.6 3.3 52 7.1 Deviation (¥ billion) 8.6 9.9 10.6 10.9
% Deviation -0.06 -0.12 -0.21 -0.33 % Deviation -0.5 -0.76 -1.14 -1.71
FDF
Scenario 2 (¥ billion) 910.2 858.8 801.3 758.6 Scenario 2 (¥ billion) 738.9 744.4 772.4 818.5
Scenario 1 (¥ billion) 908.9 856.3 797.6 753.6 Scenario 1 (¥ billion) 732.8 737.1 764 808.9
Deviation (¥ billion) 1.33 2.46 3.72 4.91 Deviation (¥ billion) 6.1 7.26 8.42 9.55
% Deviation 0.15 0.29 0.47 0.65 % Deviation 0.83 0.99 1.1 1.18
FDI
Scenario 2 (¥ billion) 299.1 323.3 350.4 374.2 Scenario 2 (¥ billion) 398.5 422.8 447 .4 472.3
Scenario 1 (¥ billion) 299.1 323.4 350.4 374.3 Scenario 1 (¥ billion) 398.6 422.9 447.6 472.4
Deviation (¥ billion) 0 -0.01 -0.02 -0.04 Deviation (¥ billion) -0.07 -0.09 -0.12 -0.16
% Deviation -0.001 -0.003 -0.007 -0.012 % Deviation -0.017 -0.022 —-0.028 -0.033
FPI
Scenario 2 (¥ billion) 591.3 796.7 984.2 1142.90 Scenario 2 (¥ billion) 1266.00 1351.50 1401.00 1418.80
Scenario 1 (¥ billion) 589.7 793.4 979 1135.80 Scenario 1 (¥ billion) 1257.30 1341.50 1390.20 1407.70
Deviation (¥ billion) 1.6 33 52 7.1 Deviation (¥ billion) 8.7 9.9 10.7 11
% Deviation 0.27 0.41 0.53 0.62 % Deviation 0.69 0.74 0.77 0.78
M

Scenario 2 (M billion)  10,363.10 10,304.70 10,302.40 10,381.80  Scenario 2 (¥ billion)  10,550.60 10,803.90 11,132.20 11,524.50

Scenario 1 (M billion)  10,363.50 10,306.00 10,305.00 10,386.10 Scenario 1 (¥ billion) 10,556.80 10,812.00 11,142.20 11,536.10

Deviation (¥ billion) -0.4 -1.3 -2.6 -4.3 Deviation (¥ billion) -6.2 -8.1 -10 -11.6

% Deviation 0 -0.01 -0.03 -0.04 % Deviation -0.06 -0.08 -0.09 -0.1
NER

Scenario 2 (N) 227.9 243.1 258.4 273.6 Scenario 2 (N) 288.7 303.6 318.5 333.2

Scenario 1 (M) 227.5 242.5 257.4 272.1 Scenario 1 (M) 286.8 301.5 316 330.4

Deviation 0.32 0.69 1.09 1.47 Deviation 1.84 2.18 2.49 2.76

% Deviation 0.14 0.29 0.42 0.54 % Deviation 0.64 0.72 0.79 0.84
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Continued
RER
Scenario 2 (}¥) 2.6 2.7 2.7 2.6 Scenario 2 () 2.6 2.4 2.3 2.1
Scenario 1 (3¥) 2.6 2.7 2.7 2.6 Scenario 1 (3¥) 2.5 2.4 2.3 2.1
Deviation 0.004 0.008 0.011 0.014 Deviation 0.016 0.018 0.018 0.018
% Deviation 0.14 0.29 0.42 0.54 % Deviation 0.64 0.72 0.79 0.84
RES

Scenario 2 (M billion) 6.45E+06 6.91E+06 7.39E+06 7.83E+06  Scenario 2 (¥ billion) 8.22E+06 8.56E+06 8.84E+06 9.07E+06

Scenario 1 ¥ billion)  6.45E+06 6.90E+06 7.39E+06 7.82E+06 Scenario 1 (% billion) 8.22E+06 8.55E+06 8.83E+06 9.06E+06

Deviation (¥ billion) 170 632 1454.00 2606.00 Deviation (¥ billion) 3989.00 5462.00 6874.00 8095.00
% Deviation 0.003 0.009 0.02 0.033 % Deviation 0.049 0.064 0.078 0.089
RMT
Scenario 2 (¥ billion) 4411 4338 4257 4154 Scenario 2 (¥ billion) 4035 3904 3764 3618

Scenario 1 (¥ billion) 1318 484.07 203.16 90.223 Scenario 1 (¥ billion) 42.601 21.318 11.238 6.2114
Deviation (¥ billion) 3092.90  3853.90  4054.20  4064.00 Deviation (¥ billion) 3992.40  3882.60  3752.70  3611.70
% Deviation 234.6648 796.1395 1995.61 4504.41 % Deviation 9371.52  18,212.50 33,392.30 58,146.00
X
Scenario 2 (¥ billion) 7411.07  8202.25  9401.30 10,835.60  Scenario 2 (N billion)  12,381.10 13,926.70 15,388.60 16,713.40
Scenario 1 (¥ billion) 7411.08  8202.28  9401.36  10,835.70  Scenario 1 (¥ billion)  12,381.30 13,927.00 15,389.00 16,713.90
Deviation (¥ billion) -0.01 -0.03 -0.06 -0.11 Deviation (¥ billion) -0.18 -0.25 -0.34 -0.42
% Deviation -0.0001  -0.0003  -0.0006 —-0.001 % Deviation -0.0015 -0.0018 -0.0022  -0.0025
Xo
Scenario 2 (¥ billion) 6868.07  7637.47  8792.11 10,168.40  Scenario 2 (¥ billion) 11,648.10 13,125.10 14,519.50 15,780.90

Scenario 1 (¥ billion) 6868.07  7637.47 8792.11 10,168.40  Scenario 1 (¥ billion) 11,648.10 13,125.10 14,519.50 15,780.90

Deviation (¥ billion) 0 0 0 0 Deviation (¥ billion) 0 0 0 0
% Deviation 0 0 0 0 % Deviation 0 0 0 0
Xa
Scenario 2 (¥ billion) 543 564.8 609.2 667.1 Scenario 2 (¥ billion) 733 801.6 869.1 932.6
Scenario 1 (¥ billion) 543 564.8 609.2 667.2 Scenario 1 (¥ billion) 733.1 801.9 869.5 933
Deviation (¥ billion) -0.01 -0.03 -0.06 -0.11 Deviation (¥ billion) -0.18 -0.26 -0.34 -0.42
% Deviation -0.001 —-0.005 -0.01 -0.017 % Deviation -0.024 -0.032 -0.039 —0.046
Xs

Scenario 2 (¥ billion) 2796.80 2663.70 2582.70 2551.00 Scenario 2 (¥ billion) 2582.80 2678.90 2837.30 3052.20
Scenario 1 (¥ billion) 2796.90  2663.90  2583.10  2551.70  Scenario 1 (¥ billion) 2583.80  2680.30  2839.10  3054.40
Deviation (¥ billion) -0.07 -0.21 -0.43 -0.71 Deviation (¥ billion) -1.04 -1.41 -1.81 -2.22

% Deviation -0.002 -0.008 -0.017 -0.028 % Deviation -0.04 —-0.053 —-0.064 -0.073

Source: Author’s computation. Scenario 2 represents responses of external sector components to an increase in foreign country productivity, while Scenario
1 represents the benchmark forecast. Underneath each variable’s response is the deviation and percentage deviation of the responses.

3) Foreign debt flow increases by 0.15% to 1.18% in 2016Q1 and 2017Q4 re-
spectively.
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4) Foreign direct investment decreases by 0.001% to 0.033% in 2016Q1 and
2017Q4 respectively.

5) Foreign portfolio investments increase by 0.27% to 0.78% in 2016Q1 and
2017Q4 respectively.

6) Imports decrease by 0.01% to 0.1% in 2016Q1 and 2017Q4 respectively.

7) Nominal exchange rates depreciate from $1: N227 to $1: N227.9 by 2016Q1
and from $1: N330.4 to $1: N333.2 by 2017Q4.

8) Real exchange rates also depreciate by 0.14% to 0.84% in 2016Q1 and
2017Q4 respectively.

9) Reserves increase by 0.003% to 0.089% in 2016Q1 and 2017Q4 respectively.

10) Remittances increase by N3.092 billion to N3.611 billion in 2016Q1 and
2017Q4 respectively.

11) Total exports decrease by 0.0001% to 0.0025% in 2016Q1 and 2017Q4 re-
spectively. Oil exports did not respond to a positive foreign country productivity
shock and remained unchanged over the period of simulations, while service
exports also decreased by 0.002% to 0.073% in 2016Q1 and 2017Q4 respectively.
However, non-oil exports decrease by 0.001% to 0.046% in 2016Q1 and 2017Q4
respectively.

In simulating the effects of a negative foreign country productivity shock, the
study first assumed that foreign country productivity decreases by 3% and simu-
late the responses of the external sector components. All the other exogenous
variables will continue on their trend path and not deviate from it within the pe-
riod of simulation.

A closer look at the simulation results from the negative shocks and the per-
centage deviations show with a decrease in foreign country productivity by 3%,
the following responses of external sector components were elicited (see Table 2)
with the percent deviation from the benchmark represented in Figure 3:

1) Current account balance continuously increases during the forecast period
by 0.01% and above 0.29% in 2016Q1 and 2017Q4 respectively.

2) Capital financial flows increase by 0.06% to 1.6% in 2016Q1 and 2017Q4
respectively.

3) Foreign debt flow increases by 0.14% to 1.11% in 2016Q1 and 2017Q4 re-
spectively.

4 Foreign direct investment decreases by 0.001% to 0.032% in 2016Q1 and
2017Q4 respectively.

5) Foreign portfolio investments increase by 0.26% to 0.73% in 2016Q1 and
2017Q4 respectively.

6) Imports decrease by 0.004% to 0.096% in 2016Q1 and 2017Q4 respec-
tively.

7) Nominal exchange rates depreciate from $1: N227 to $1: N227.9 by 2016Q1
and from $1: N330.4 to $1: N333 by 2017Q4.

8) Real exchange rates also depreciate by 0.14% to 0.79% in 2016Ql and
2017Q4 respectively.
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Table 2. Response of external sector components to a negative foreign country productivity.

2016 2017
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
CA
Scenario 3 (¥ billion) -3727.40 -2640.30 -1294.40 128.6 Scenario 3 (¥ billion) 1492.00 2695.30 3670.10 4382.60
Scenario 1 (¥ billion) -3727.90 -2641.70 -1297.40 123.8 Scenario 1 (¥ billion) 1485.20 2686.40 3659.10  4369.80
Deviation (¥ billion) 0.4 14 2.9 4.8 Deviation (¥ billion) 6.8 8.9 11 12.8
% Deviation -0.01 -0.05 -0.23 3.87 % Deviation 0.46 0.33 0.3 0.29
CF
Scenario 3 (¥ billion) -2731.20 -2732.60 -2502.40 -2136.70  Scenario 3 (¥ billion) -1712.10 -1292.30 -921.7 -626.5
Scenario 1 (¥ billion) -2732.70 -2735.80 -2507.50 -2143.60 Scenario 1 (¥ billion) -1720.40 -1301.70 -931.7 -636.7
Deviation (¥ billion) 1.5 3.2 5.1 6.8 Deviation (¥ billion) 8.3 9.4 10 10.2
% Deviation -0.06 -0.12 -0.2 -0.32 % Deviation —-0.48 -0.72 -1.07 -1.6
FDF
Scenario 3 (¥ billion) 910.2 858.7 801.2 758.4 Scenario 3 (¥ billion) 738.7 744 771.9 817.9
Scenario 1 (¥ billion) 908.9 856.3 797.6 753.6 Scenario 1 (¥ billion) 732.8 737.1 764 808.9
Deviation (¥ billion) 1.31 2.41 3.63 4.75 Deviation (¥ billion) 5.86 6.93 7.98 8.99
% Deviation 0.14 0.28 0.45 0.63 % Deviation 0.8 0.94 1.04 1.11
FDI
Scenario 3 (¥ billion) 299.1 323.3 350.4 374.2 Scenario 3 (¥ billion) 398.5 422.8 447.5 472.3
Scenario 1 (¥ billion) 299.1 3234 350.4 374.3 Scenario 1 (¥ billion) 398.6 422.9 447.6 472.4
Deviation (¥ billion) 0 -0.01 -0.02 -0.04 Deviation (¥ billion) -0.07 -0.09 -0.12 -0.15
% Deviation -0.001 -0.003 -0.007 -0.011 % Deviation -0.016 —0.022 -0.027 -0.032
FPI
Scenario 3 (¥ billion) 591.3 796.6 984.1 1142.60 Scenario 3 (¥ billion) 1265.70 1351.00 1400.40 1418.00
Scenario 1 (¥ billion) 589.7 793.4 979 1135.80 Scenario 1 (¥ billion) 1257.30 1341.50 1390.20 1407.70
Deviation (¥ billion) 1.6 3.2 5.1 6.9 Deviation (¥ billion) 8.4 9.5 10.1 10.3
% Deviation 0.26 0.4 0.52 0.61 % Deviation 0.67 0.71 0.73 0.73
M
Scenario 3 (M billion)  10,363.10 10,304.70 10,302.40 10,381.90 Scenario 3 (M billion) 10,550.80 10,804.20 11,132.60 11,525.10
Scenario 1 (M billion)  10,363.50 10,306.00 10,305.00 10,386.10  Scenario 1 (¥ billion) 10,556.80 10,812.00 11,142.20 11,536.10
Deviation (¥ billion) -0.4 -1.3 -2.6 -4.2 Deviation (¥ billion) -6 -7.8 -9.6 -11.1
% Deviation -0.004 -0.012 -0.025 -0.04 % Deviation -0.057 -0.072 —-0.086 -0.096
NER
Scenario 3 (N¥) 227.9 243.1 258.4 273.6 Scenario 3 (N¥) 288.6 303.5 318.3 333
Scenario 1 (3¥) 227.5 242.5 257.4 272.1 Scenario 1 (3¥) 286.8 301.5 316 330.4
Deviation 0.32 0.68 1.06 1.43 Deviation 1.77 2.08 2.36 2.6
% Deviation 0.14 0.28 0.41 0.52 % Deviation 0.62 0.69 0.75 0.79
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Continued

Scenario 3 ()
Scenario 1 (}¥)
Deviation

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

Scenario 3 (¥ billion)
Scenario 1 (¥ billion)
Deviation (¥ billion)

% Deviation

2.6

2.6

0.004

0.14

2.7

2.7

0.007

0.28

2.7

2.7

0.011

0.41

6.45E+06 6.91E+06 7.39E+06

6.45E+06 6.90E+06 7.39E+06

168

0.003

4342

1318

3024.30

229.4635

7411.07

7411.08

-0.01

-0.0001

6868.07

6868.07

0

0

543

543

-0.01

-0.001

2796.80

2796.90

-0.07

—-0.002

621

0.009

4151

484.07

3667.00

757.5458

8202.25

8202.28

-0.03

-0.0003

7637.47

7637.47

0

0

564.8

564.8

-0.03

-0.005

2663.70

2663.90

-0.21

—-0.008

1424.00

0.019

3917

203.16

3714.10

1828.21

9401.30

9401.36

—-0.06

—-0.0006

8792.11

8792.11

0

0

609.2

609.2

-0.06

-0.01

2582.70

2583.10

-0.43

-0.016

RER
2.6 Scenario 3 (M)
2.6 Scenario 1 (}¥)
0.014 Deviation
0.52 % Deviation
RES
7.83E+06  Scenario 3 (¥ billion)
7.82E+06  Scenario 1 (¥ billion)
2543.00 Deviation (¥ billion)
0.033 % Deviation
RMT
3639 Scenario 3 (¥ billion)
90.223 Scenario 1 (¥ billion)
3548.50 Deviation (¥ billion)
3933.04 % Deviation
X
10,835.60  Scenario 3 (¥ billion)
10,835.70  Scenario 1 (¥ billion)
-0.11 Deviation (¥ billion)
—-0.001 % Deviation
Xo
10,168.40  Scenario 3 (¥ billion)
10,168.40  Scenario 1 (¥ billion)
0 Deviation (¥ billion)
0 % Deviation
X
667.1 Scenario 3 (¥ billion)
667.2 Scenario 1 (¥ billion)
-0.11 Deviation (¥ billion)
-0.016 % Deviation
XS
2551.00 Scenario 3 (¥ billion)
2551.70 Scenario 1 (¥ billion)
-0.7 Deviation (¥ billion)
-0.027 % Deviation

2.6 2.4 2.3 2.1
2.5 2.4 2.3 2.1
0.016 0.017 0.017 0.017
0.62 0.69 0.75 0.79

8.22E+06 8.56E+06 8.84E+06 9.07E+06

8.22E+06 8.55E+06 8.83E+06 9.06E+06

3876.00  5283.00 6617.00  7753.00
0.047 0.062 0.075 0.086
3334 3018 2702 2395

42.601 21.318 11.238 6.2114

3291.40  2996.50  2690.60  2389.00

7726.00 14,056.10 23,941.60 38,461.40

12,381.10 13,926.70 15,388.60 16,713.50

12,381.30 13,927.00 15,389.00 16,713.90
-0.17 -0.25 -0.33 -0.41

-0.0014  -0.0018  -0.0021  -0.0025

11,648.10 13,125.10 14,519.50 15,780.90

11,648.10 13,125.10 14,519.50 15,780.90

0 0 0 0
0 0 0 0
733 801.6 869.2 932.6
733.1 801.9 869.5 933
-0.17 -0.25 -0.33 -0.41
-0.024 -0.031 -0.038 —-0.044

2582.80  2678.90  2837.30  3052.30

2583.80  2680.30  2839.10  3054.40
-1.01 -1.37 -1.74 -2.13
-0.039 -0.051 —-0.061 -0.07

Source: Author’s computation. Scenario 3 represents responses of external sector components to a decrease in foreign country productivity, while Scenario 1
represents the benchmark forecast. Underneath each variable’s response is the deviation and percentage deviation.
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Percent deviations of external sector components to a negative productivity. Note: Deviations from the zero line indi-

cates the percent change in response to the productivity shock. All y-axis measures percent deviations and x-axis capture for-
ward-looking quarters (8 periods). CA is the current account balance, CFis capital financial flows, FDFis the foreign debt flow,
FDI is foreign direct investments, FPI is foreign portfolio investments, A/ is imports, NVER nominal exchange rate, RER is real
exchange rate, RES is the reserves, RMT is remittances, X is exports, Xo is oil exports, X, is non-oil exports, and X; is services

exports. Source: Author’s computation.

9) Reserves increase by 0.003% to 0.086% in 2016Q1 and 2017Q4 respectively.
10) Remittances increase initially by N3.024 billion by 2016Q1, but decreases
to N2.389 billion by 2017Q4 respectively.
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11) Total exports decrease by 0.0001% to 0.0025% in 2016Q1 and 2017Q4 re-
spectively. Oil exports did not respond to a positive foreign country productivity
shock and remained unchanged over the period of simulations, while service
exports also decreased by 0.002% to 0.07% in 2016Q1 and 2017Q4 respectively.
However, non-oil exports decrease by 0.001% to 0.044% in 2016Q1 and 2017Q4

respectively.

4. Findings and Discussions

A positive foreign country productivity shock increases the current account
balance, capital financial flows, foreign debt flows, foreign portfolio investments,
nominal exchange rate, real exchange rate, reserves, and remittances. On the
other hand, a positive shock to foreign country productivity will also bring about
decreases in foreign direct investments, imports, total exports, non-oil exports,
and service exports. A negative foreign country productivity shock increases the
current account balance, capital financial flows, foreign debt flows, foreign port-
folio investments, nominal exchange rate, real exchange rate, reserves, and re-
mittances. On the other hand, a positive shock to foreign country productivity
will also bring about decreases in foreign direct investments, imports, total ex-
ports, non-oil exports, and service exports. The responses elicited for foreign
productivity shocks confirm the findings of [17], that there exist significant in-
teractions between a countries economic growth and international policies.

The simulation results show that, an increase in demand—captured by posi-
tive shocks to foreign country output—actually reduces Nigeria’s non-oil exports.
However, it will be difficult to attribute such findings to domestic protectionist
policies of Nigeria’s trade partners as claimed by [29] and [19] for trade between
developing and developed economies. The expectation was that with this shock,
there would be an increase in the demand for Nigeria’s non-oil exports. This
may indicate either the low quality of Nigeria’s non-oil export or the low de-
mand for such non-oil exports. Another reason for Nigeria’s non-oil exports not
benefiting from an increase in demand from foreign trade partners is based on
the claim by [18] and [30] that trade with developing countries can be beneficial
as it will bring about specialization in advanced sectors, with the caveat that spe-
cific conditions—the existence of learning by doing and homothetic prefe-
rences—which are lacking in developing economies must exist.

The study found a striking similarity among the responses of the external sec-
tor component responses to positive and negative foreign country productivity
shocks. Despite the similarity in responses, the study found that the elicited res-
ponses to a foreign country productivity shock outweighs those of a negative
foreign country productivity shock. This finding shows that, it does not matter if
shocks to Nigeria’s trading partners are positive or negative, as the components
of Nigeria’s external sector will respond in like manner to these shocks. This can
be explained by existing unfavourable terms of trade as well as the relatively

smaller proportion of Nigeria’s trade compared to that of the United States of
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America.

5. Conclusions

In eliciting responses of Nigeria’s external sector components to both positive
and negative US productivity shocks, the paper employed a Structural Macroe-
conomic Model (SMM) which consisted of ten behavioural equations—which
described the relationship between endogenous variables and exogenous va-
riables in the SMM—and four identities which we expect will hold true in reality.
Using the Gauss-Seidel technique, we simulated an eight period ahead forecast
response of all the endogenous variables in the SMM and compared the res-
ponses to a baseline response. The baseline response was simulated under the
assumption that all the variables will continue on their trend path without any
significant change.

The simulated responses for this study find an overwhelming evidence that
US productivity shocks have significant effects on Nigeria’s nominal and real
exchange rates, remittances, and capital financial flows. However, we found that
both positive and negative shocks to US productivity had very limited effects on
the components of Nigeria’s exports: total export, oil export non-oil exports, and
service exports. Also, we found weak responses to US productivity shocks on re-
serves and foreign direct investments. The simulation results show symmetry

between positive and negative productivity shocks.
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