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Abstract

This studv analvzed the impact of price shock on the trend of time
series of monthly prices of garri in Nigeria. The study is to applied
classical econometric tests of structural change on the trend of
monthly prices of garri before and after a shock in the price trend to
determine whether the effects of the price shock is restricted to the
intercept, slope or the total structure of the price trend. The data used
in the study was secondary time series of monthly prices of garri
collected by the Planning Monitoring and Evaluation (PME) sub-
programme of the National Food Reserve Agency (NFRA) of the
Ministry of Agriculture (MOA). Data was available on monthly basis
from 2006 to 2012. We carried out a sequence plot of the monthly
market prices of garri using the Excel software and conducted
ceonometric analysis of structural change with Limdep 9 Econometric
software. It was evident that when a price shock takes place, the
intercept and the slope vectors of the regression will change. This
implies that it was not the mean level of garri price series alone that
will change but also the rates of change with associated behavioural
variables in consumption. It is recommended that adjustment policies
when price shocks take place should not be limited to nominal increase
in money to enable consumers maintain the usual quantities they used
to purchase; rather it will encompass a gamut of instruments that will
enable consumers adjust for the tastes, incomes and relative prices of
related goods in production and consumption which have also
changed in association with the shock.
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Introduction

Garri is a major Nigerian staple food processed from cassava lubcrs. It
comes in granular form. It is mostly carbohydrate and contains less
than two percent protein. It is the commoncst food among Nigerians.
Garri can be caten in different forms but the most common is to mix it
with hot water such that it turns into smooth solid paste. then it is taken
with assorted soup and meat. It is not chewed like rice or yam but
simply swallowed once dipped in the soup. Secondly, it can be soaked
in cold water and enhanced with sugar and milk and taken as @
beverage. This is common With secondary school children and
apprentices.

Nigeria is currently the highest producer of cassava worldwide. 1t
produces about 41 milliontons of cassava per year and up to 75 pereent
of this goes Into garri production and other forms of processed food.
The process of producing garri takes several stages including: peching
the cassava tubers and washing them: grating or milling the washed
cassava tubers; fermenting the milled cassava, pressing and
dewatering the milled cassava with jutc bag: granulating the
fermented cassava, and roasting or frying the granules. Good quality
garri that will meet the standards of the Standard Organization of
Nigeria (SON) and National Agency for Food and Drugs Control
(NAFDAC) will have moisture content of less than 12 percent (not
casily prone 10 microbial contamination and infestations): shelt life
will be over 6 months and sand content will be less than 1 pereent.

Food prices have been rising steadily in Nigeria. The African
Development Bank (2008), in over-viewing the Food Prices’ situation
and possible actions in December 2007 noted that high food prices are
expected to continue particularly in Africa as cercals and tuber €rops
(notably cassava) constitute about 55 percent of the food baskel. It
concluded that Low-Income Food-Deficit Countrics (LIFDCs) are
particularly vulnerable as they tend also to be net importers of
petroleum products. National governments and development ageneies
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concentrate on the food supply side and when attention is given to
demand. it is seldom in the form of studying the changes in structure of
food prices' trends. Ingawa et al., (2010) observed that garri prices had
experienced several upward shocks since 1993.

Economists generally agree that prices are sticky downwards. The
stickiness is attributed to a legion of factors that shift the mean levels
and modify the values of other explanatory variables. An increase in
the prices of garri erodes the income of the low income class (majority
of the consumers). Policies to cushion the effects are not clear cut
because it is not certain whether the price rise is restricted to garri alone
(scaling up of the price ic upward shift of the intercept) or it affected
other commodities related to garri in consumption (changes in other
regressors ie slope). Classical time series analysis assumes that
monthly time scries realizations of food commodities such as garri are
composed of the trend, seasonal, cyclical and irregular components.
The trend component is a function with the starting valuc and time as
sole explanatory variables.

Statement of the Research Problem
This study was focused at the problem of determining the effect of
price shock on the trend of monthly prices of garri in Nigeria. It sought
to determine whether the effects of a price shock were restricted to
cither the intercept or slope or both. The findings of this study will
assist government and welfare officers determine appropriate
response measures and coping mechanisms when garri prices go up as
a result of a price shock. This will go a long way to cushion the effects
of the price changes and enable consumers, marketers and other agents
_in the garri commodity chain take appropriate measures (o cope and
adjust to the changes without aggravating the distorted market
equilibrium.

Objectives of the Study

The main objective of this study was to apply classical econometric
tests of structural change to the trend of monthly prices of garri before
and after a shock in the price trend to determine whether the effects of
the price shock was restricted to the intercept, slope or the total
structure of the price trend.
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Hypotheses
This study tests the following 3 hypotheses:
(i)  Test forchange inintercept before and after the price change

H,:°, =9, ; There is no change in the intercept before and afier the
price change

H,:@, =9, ; There is change in the intercept before and afier the price
change

(i)  Test for differences in the slope vectors before and after the
price change

H,:B, =B, ; There is no difference in the slope veetor before and afier

the price change

H,:B, =B, ; There is difference in the slope veetor before and after the

price change

(i)  Testof difference in both intercepts and slope vector before and
after the price change
H,:B, =B, : There is no difference in both the intercept and slope vector
before and after the price change
H,:B, =PB.; There is difference in both the intercept and slope veetor
before and after the price change

Literature Review

Several scholars and multilateral development agencies have writlen o
lot about rising prices of food commodities the world over. Notable
ones include Angus (2008); Vidal (2007; Verheye (2000) and Collier
(2008). They attributed the global increase in food prices to several
factors including: natural shock such as droughts, growing population.
net food importation by African countrics, reduced assistance and
investments by developed countries to the developing economics and
the conversion of food into fuel and animal feed.

Multilateral development agencies including: the World Bank (WB).

the Food and Agricultural Organization (FAO) of the United Nations.
the United States Department of Agriculture (USDA), and the African

ase



Strwctnral Analysis Of The Impact Of A Shock Ont The Monthhy Price Trend Of Garri In Nigeria, (2006-2012)
Dr. C. C. Molokwu

Development Bank (AfDB) associated the rising food prices to factors
originating from the supply and demand sides and asserted that rapid
growth in food demand interplay with decline in the growth of food
supply to precipitate the rising food prices which are likely to persist
through 2015.

On trend of food prices in Nigeria and elsewhere, the National
Agricultural Extension and Research Liaison Services (NAERLS),
the Federal Department of Agriculture and National Food Reserve
Agency (NFRA) (2007); report indicated that markets in West Africa
are highly integrated and price changes due to supply or demand
shocks are easily transmitted among neighboring countries, especially
Nigeria which is by far the largest economy and agricultural sector in
the region. Any reduction in Nigeria staple food production, usually
pushes up regional prices, and seriously affects food security in
neighboring countries.

Several studies have been carried out on garri prices in Nigeria.
Ezedinma et al.,(2007)., Nmadu, (1992), Damisa, (1998), and Egware,
(2009) dwelt on the demand side of garri; how garri prices are related
to market stabilization and efficiency, and garri prices as important
determinant of farm size. Brownson. ef al (2014) analyzed the trends
of monthly prices of cassava derivatives in rural and urban markets in
Akwa Ibom State, Southern Nigeria and assessed the efficiency of
information flow or price transmission in garri and fufu markets in the
State. The analysis showed that, prices of Garri and Fufu in the rural
and urban markets have exponential growth rates less than unity,
which suggests possible co-movement of these prices in the study
area.

Also, the Pearson correlation coefficient they generated for the pair of
rural and urban prices of Garri and Fufu revealed significant lincar
symmetric relationships. They concluded that the price of Garri in
urban market adjusted faster than that of the rural market once there is
exogenous shock in the marketing system in the State. Their estimated
index of market connection (IMC) supported the high short run market
integration between prices in rural and urban markets for Garri.
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Orewa et al., (2012) studied the price of garri in both rural and urban
markets of Edo State, Nigeria. They examined the nature of garri price
movement and the quarterly price in both rural and urban markets;
determined the annual rates of increases in garri price in both the rural
and urban markets; and tested whether the differences in garri prices
between the rural and urban markets were significant in Edo State. The
study revealed that the price of garri for both markets were cheapest in
the third quarter (months of July to September) and most expensive
from the 4th to the st quarters (from December to around April); the
urban market prices for garri were higher than that of the rural markets
for the period considered and the observed mean annual price
increases (that is, growth rate) was 20.50 and 43.02% for rural and
urban markets, respectively.

Ingawa et al., (2007) decomposed the annual prices of garri into the
classical components and focused on the cyclical component realized
from de-trending the estimates of the annual mean prices of garri from
1993-2007. They found out that a cycle takes on the average about §
years to complete. They realized that garri price peaked in 1997,2002,
2005 and was falling by 2006 but made a rising turn in 2007.

Some of the limitations of available literature were:

In as much as some of the studies used time series data, none of them
decomposed monthly time series data to describe or analyze the
underlying structure that generated the realization with a view to
determining the impact of a shock on the structure of the monthly
series. Secondly, most of the studies on garri prices were restricted to
individual states of the Federation. This study attempts to bridge the
gaps in the literature. Information on monthly trend of garri prices in
Nigeria is of immense importance to producers, consumers and
marketer of garri and other food commodities. Such information will
assist government in regulating the food reserves, and enablc
producers, consumers and distributors make more rational decisions
that will in the long-run ensure a better market performance

Methodology
The data used in this study is secondary time series of monthly prices
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of garri collected by the Planning Monitoring and Evaluation (PME)
sub-programme of the National Food Reserve Agency (NFRA) of the
Ministry of Agriculture (MOA). Primarily, the data was collected by
the States' Agricultural Development Projects (ADPs). Trained
professional enumerators of the ADPs conducted fortnightly market
prices' survey in the various markets in the states. The details about
market sampling and interview procedures employed to generate the
data were detailed in the Core Survey Methodology Manual of the
ADPs. The data from the states were consolidated by NFRA to
generate the series used in this study. Data was available on monthly
basis from 2006 to 2012. In this study, the sequence plot of the monthly
market prices of garri and the econometric analysis of structural
change were conducted using Limdep 9 Econometric software. The
results of the analysis are presented and discussed using tables and
prosc understandable by professionals and laymen alike.

Model Specification

The analytical framework applicd in this study is the classical tests of
structural change which is a variant of 'estimation subject to linear
restrictions’. The theory is well developed in basic econometric text
books including Johnston (1991), Maddalla (1977), Pyndick and
Rubenteld (1981), Kmenta (1971) and others. Following Johnston
(1991). it can casily be deduced that in a regression of one dependent
variable on two independent variables (intercept and time), the
difference between the restricted and the unrestricted residual sums of
squares may be written as:

¢ c-ee=(r-Rb) R(XX)'R]'(r-Rb)

where ¢ = restricted regression residual

¢~ unrestricted regression residual

b = unrestricted ordinary least square (OLS) coefficient vector
x  Matrix of k regressors

R = Matrix of the restrictions

I'he ratio of the mean square difference between the restricted and
unrestricted sum of squares on the mean square of the unrestricted
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error follows the chi square distribution.

Theory asserts that the test of the hypothesis that the elements of B
obey a set of q (= k) linear restrictions embodied in:  may be carried
out by computing the unrestricted ordinary least square (OLS) vectorb
and the residual vector 'e' and then computing the F-statistic thus:

p= (T-Rb) [R(X X)'R]' (r-Rb)/q
e.e./(n-k)

where: = number of restrictions
n=number of observations

Alternatively one may compute the restricted vector ¢~y . xb, and

the corresponding residual vector and apply the test statistic:

F=(r-Rb) [R(X X)'R]"(r-Rb)/q which isalso equivalent to:
e.e./(n-k)

e.e.-)/q
e.e./(n-k)

In order to test our first hypothesis concerning change in intercept
before and after the price change, the restricted regression model is
specified in matrix notation as follows:

o o A
ME S A

The unrestricted model is specified as thus:

1=l ¢ x]=[3]+

The associated null and alternative hypotheses were:

H,, q,= q, There is no change in the intercept before and after the price
change

H,:q, q, There is change in the intercept before and after the price
change
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The F-test statistic of differential intercepts was computed as: -
Pt ik 1)

The restricted regression model for testing our second hypothesis
differences in the slope vectors before and after the price change were
spectfied as follows:

R e

The unrestricted model is specified thus:

Y I, X, 0o o Fo'
1 — | ™5 ( p—
[Y.]_[o . \] - g +1

Theassociated null and alternative hypotheses for the second test were
H, o5~ 5 : There is no difference in the slope vector before and afier
the price change

e B Thereis difference in the slope vector before and after the
price change

The F-test statistic of differential slope vectors was computed as:
F s —ny g Fk-1.n-2k)
The restricted regression model for testing our third hypothesis
concerning differences in both intercepts and slope vectors before and
after the price change was specified as follows:
[Yalaabt: 57 0]
S8 i LRy U R
The unrestricted regression model was specified as follows:

P - rl r 0-
1 | ane Y 0O 0 -
Y.]"lo o 1t \] - [g] +u

Theassociated null and alternative hypotheses for the third test were:
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H, Bi. pi: Thereisno change in the intercept before and after the
price change

H, Bi Pi;There is change in the intereept before and afier the
price change

The F-test statistic of differential intercepts was computed as:
F = (RSS2 - RSSHUK-1) F (‘ _’ n- 2/\)

RSS2 -An-2k)

The restricted regression model for testing our second hypothesis
differences in the slope vectors before and after the price change were
specified as follows:

YI — tl xl — a
5 o fad S p]+u
The unrestricted regression model was specified as follows:

[X]'—'[g 0 ?] 3[% +u

The associated null and alternative hypotheses forthe third test were:

H, B = fr; There is no difference in both the intercept and slope
vector before and after the price change

H, . B:; There is difference in both the intercept and slope
vector before and after the price change

The F-test statistic of differential regression vectors (both the intereept
and slope vectors) was computed as:

F= (RSSY - RSSHHV A ’_-(k n- .’k)
RSS2 a0

Results and Discussion
Sequence Plot Analysis
The sequence plot of the garri sample path indicated that there was o
trough and a peak in the series between November 2009 and February
2010. This was attributable to the shock associated with the world
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wide soaring food prices in 2009. Based on this shock, the monthly
series was divided into two periods. The first period comprised of forty
cight data points (January 2006 to December 2009). During this period
the monthly scries undulated between N356.2 and N94 per kilogram
with a mean of N 72.6, standard deviation of 10.4 andarange of N 38.

The second period comprised of thirty six data points (January 2010 to
December 2012). During the period, the price of garri undulated
between N91 and N116 per kilogram with a mean of about N99.4,
standard deviation of 7.2 and a range of N 25. The pooled data was
made up of 84 data points (Jan 2006 to December 2012). During this
period, the price of garri varied between N56 and N115.6 per kilogram
with a mean of about N84.1, standard deviation of 16.2 and a range of
N 56.4. The details are in table 1 and figure 1. From table 1, it was
apparent that the group means were different and the groups were
individually homogenous with low group standard deviation and
range but when pooled together the common standard deviation and
range became large. These observations suggest that the monthly
prices of garri in Nigeria tend to undulate within a narrow range unless
there is a shock in the economy and when the prices have gone up they
are reluctant to return to the original level even when the shock that
necessitated the rise has been removed.

Table 1: Descriptive Statistics of the Garri Series

Observations | Mean | Std. Deviation | Minimum | Maximum | Range
| Jan. 06 Dec. 09 1 76 104 562 40 B
Jan. 10 Dec. 12 3| 94 12 91.0 156 2
Jan. 06 Dec. 12 84 Ml 16.2 56.2 1156 3564
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Test for differential Intercept but common slope vectors

As claborated in the analytical framework the test for the hypothesis
concerning change in intercept before and after the shock. the
restricted and the unrestricted regression models were specified and
the results are summarized in table 2.
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Table 2: Results of Test for Differential Intercept And Common

Slope

Activity Description | Common regression for | Different Intercepts, Common
both periods ie the Vector of Regression Slopes ie the
Restricted Regression | Unrestricted Regression
Mode! |: Same Model 2: Differential intercepts but
intercepts, same slopes | common vectors of regression

slopes

Number of ¥4

Observations 34

No of Parameters 2 3

Degree of freedom (n- 82

k) 81

Residual Sum of 8059.679

Squares 6986.575

R-square 0.62 0.68

F-statistics model test 139 85.42

Vaniables Tntercept Siope wiperiod | | imtpenodl | Samesiope

Coefficients 61.7 053 66.2 80.11 028

Standard error 218 0.045 2407 5.606 0.08

1-Statistic %3 18 2750 1429 154

Null Hypothesis H,: 9, =9,

Test Statistic

F =2 =88 F(ln-k-1)
RSSy/(n-k- 1)

Computed value of F 12.44

Tabulated/Critical value of F at 3.96

95%

Tabulated/Critical value of F at 6.96

99%

Statistical Decision Reject null hypothesis

Implication The two periods do not have common intercept

@



Structural Analysis Of The Impact Of A Shack On The Moathly Price Trend Of Garri In Nigeria, (2006-2012)

Dr. C C. Malokwu

Table 2: Results of Test for Differential Intercept And Common

Slope

Activity Description | Common regression for | Different Intercepts, Common
both periods ie the Vector of Regression Slopes ie the
Restricted Regression | Unrestricted Regression
Mode! |: Same Model 2: Differential intercepts but
intercepts, same slopes | common vectors of regression

slopes

Number of ¥4

Observations 34

No of Parameters 2 3

Degree of freedom (n- 82

k) 81

Residual Sum of 8059.679

Squares 6986.575

R-square 0.62 0.68

F-statistics model test 139 85.42

Vaniables Tntercept Siope wiperiod | | imtpenodl | Samesiope

Coefficients 61.7 053 66.2 80.11 028

Standard error 218 0.045 2407 5.606 0.08

1-Statistic %3 18 2750 1429 154

Null Hypothesis H,: 9, =9,

Test Statistic

F =2 =88 F(ln-k-1)
RSSy/(n-k- 1)

Computed value of F 12.44

Tabulated/Critical value of F at 3.96

95%

Tabulated/Critical value of F at 6.96

99%

Statistical Decision Reject null hypothesis

Implication The two periods do not have common intercept
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From table 2, the regressors (intercept and time) in both restricted and
unrestricted equations explained more than 60 percent of the
variations in the monthly series of garri prices. The computed F-
statistic using the formula /= === £l k=1 was 12.44 while the
tabulated or critical F-statistic at 95 percent level of confidence was
3.96 and the tabulated or critical F-statistic at 99 percent level of
confidence was 6.96. The study therefore rejected the null hypothesis
of common intercept in the two periods. It concluded that series before

and after the shock, have different intercepts.

Test for Common Intercept but Different Slope Vectors before and
after the Shock

The regression results from the restricted and the unrestricted
regression models which were specified for testing for the existence of
common intercept but different slope vectors before and after the price
shock are summarized in table 3.
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Table 3: Results of Test for Common Intercept but Different Slope
Vectors

" Activity Description Different Inercepts Common Vector | Diferenial Intercepts.

! of Regression Slopes Differential Slopes

|

| Model 2 Diffrentialinterepts but | Model3: Differental intercepts
common vectors of regression slopes | differential slopes vectors

Number of Observations 84 4

' Noof Parameters ] 4

Degree of freedom (n-%) ) 80

Residual Sum of Squares £936.375 4338.509

R-square 0.68 0.80

F-statistics model test §54 10685

!\amblcs i perd 1 mperiod | Same slope Illqu! hncc&l Sope th’

| x perd | Y | perid | ]

*Coefficients 2 TR R ESAERES

| Standand eitor g ) 0t 17 (951 004|018

1Statistic 730 14 15 ERIERERE

Null Hypothesis H, : Bi=B:

Test Statistic

| F = kss, =sS; k1) Flk-1n-2K)

! R582 {0 2K)

| Computed value of F 38

| Tabulated Critical vahue of F at 33

93%

Tabulated Crtcal value of F at iR

w',

- Statistical Dectsion Reject null hypothesis

Imphcation The two periods do not have common slope vectors
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From table 3, the regressors (intercept and time) in both restricted and
unrestricted equations explained more than 68 percent of the
variations in the monthly series of garri prices. The computed F-
statistic using the formula /"= 22 —f 08 gkt -2k was 23.8
while the tabulated or critical F-statistic at 95 percent level of
confidence was 3.13 and the tabulated or critical F-statistic at 99
percent level of confidence was 4.92. The study therefore rejected the
null hypothesis of common slope vectors in the two periods. It
concluded that series before and after the shock, have different slope
veetors.

Test for Differential Intercepts and Differential Slope Vectors
before and after the Shock

The regression results from the restricted and the unrestricted
regression equations which were carried out for testing for the
existence of differential intercepts and differential slope vectors
before and after the shock are summarized in table 4.
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Table 4: Results of Test for Differential Intercepts and Differential
Slope Vectors

Activity Description Common regression | Differential Intercepts,

for both periods | Differential Slopes
1 Model I: Same Model 3: Differential intercepts
| intercepts same | differential slopes vectors
| slopes
Number of Observations 84 §4
No of Parameters 1 4
' Degree of freedom (nk) 82 80
Residual Sum of Squares §059.679 4338.509
R-squarc 0.62 0.80
F-statistics model test 139 106.85
Variables - m m ml -
Coelficients 617 053 [941 (98 |05 [0
Standard error 28 005 (207 9351 [oow |01
1Statistic X3 TN ECEEREEEED
Null Hypothesis H,: B,= B,
Test Statitic F = gss, - RsS,

=55 =Sk Fkn-2k)
RSS, 1 (n-2)

Computed value of F 1673
Tabulated/Critical value of F at 95% 25
Tabulated/Critical value of F at 9% 36
Statistical Decision Reject null hypothesis
Implication The two periods do not have common regression
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From table 4, the regressors (intercept and time) in both restricted and
unrestricted equations explained more than 62 percent of the
variations in the monthly series of garri prices. The computed F-
statistic using the formula =2 Pk -2k was 16.73 while
the tabulated or critical F-statistic at 95 percent level of confidence
was 2.5 and the tabulated or critical F-statistic at 99 percent level of
confidence was 3.6. The study therefore rejected the null hypothesis of
common regression (the same intercepts and the same slope vectors) in
the two periods. It concluded that series before and after the shock.
have different regressions (different intercepts and different slope
vectors).

The findings of this study were that: when a price shock takes place.
the intercept and the slope vectors of the regression will change. This
implies that not only the mean level of the price series change but also
the slope which is associated with changes in behavioural variables
such as taste, income, relative prices of related commodities n
consumption and production which determine the observed prices’
level change. None of the other studies that used time series data of
garri prices in Nigeriaanalyzed the effect of perturbations on the trend.
This finding may be analogous 10 “gubstitution and income effect”™ in
demand analysis in which the change in the demand of a commodity
due to price change is associated with two effects.

Compensating for a change in price level will not be limited to
pecuniary amount of money rather it will involve policies that will
compensate and enable adjustment for the changed slope vectors
including such behavioural variables as tastes. income, and rclative
prices of related commodities in consumption and production.
Scholars carrying out regression analysis with time series data need 1o
primarily analyze the data to determine whether there were shocks in
the data. Where shocks exist one need to determine whether the
structure of the trend equation has partially (intercepts or slope) or
completely (both intercept and slope) changed. This will enable the
scholar decide whether the data will be treated as onc or several sample

paths.
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