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ABSTRACT

This study analysed the price variability of yam in Southern part of Taraba State, Nigeria. It specifically estimated seasonal
price variation and decomposition of prices of yam in the markets. Primary data were collected through the use of structured
questionnaires and interview schedules administered to sample of 244 yam sellers/farmers in the three markets purposively
selected in the area. Secondary data were also collected on prices of yam in various local government areas. Multi-stage,
purposive and simple random sampling techniques were adopted in selecting respondents for the study. A total of 205
respondents comprising of 95 retailers/farmers and 110 wholesalers/farmers out of 244 respondents were randomly sampled
from three purposively selected yam markets namely Wukari, Sarkin-Kudu, and Chanchanji yam markets. Time series model
was used to decompose the prices of yam and the seasonal component of the price series. The study revealed that seasonal
fluctuation exist showing little magnitude and tends to be the most prominent component with much effect on the price of yam

in the markets.© 2011 Friends Science Publishers
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INTRODUCTION

Prices of most farm products do not remain stable
throughout the season due to seasonality in demand and
supply and marketing or a combination of two (Abbott
&Makeham, 1986; Olukosi&lsitor, 1990). It could also be
that the nature of the product, its bulkiness, delicacy and
probably returns from trading frustrated the marketers.

Abbott and Makeham (1986) stated that the extent of
seasonal price variation is influenced by the degree of
seasonal concentration of farm sales; the perishable nature
of the product; and the storage, credit and risk charges
involved in holding it over the time required. Hays (1976) in
analysis of marketing in Northern Nigeria for seasonal price
relationships on grains over time in 15 selected markets
showed considerable amount of variation in seasonal prices,
increases both among markets and between months within a
given year.

Most farm products are supplied in small quantities at
the start of the harvesting season. After that, their supply
builds up to a peak following, which supplies gradually
diminish until crop is finished. These inverse seasonal
increase and decrease in supplies is matched by inverse
fluctuation in prices Taruet al. (2009).Dereje and Abdissa
(2001) in a study on maize marketing in Ethiopia, stated that
farmers are usually unable to store their produce and sell
later when prices are relatively better because taxes and

other debt obligations are due shortly after harvest, thus,
made them to sell larger quantity at lower prices. In other
words, farmers level of supply influences price stability.

Prices for the same product vary greatly between areas
and this may be due to transport and communication
difficulties, rather than defects in the pricing system (Abbott
& Makeham, 1986). In study of price fluctuation of maize
and guinea corn in Adamawa State, Nigeria Taruet al.
(2009) stated that some of the factors influencing price
fluctuation are inadequate storage facilities, speculative
activities of middlemen, vicious cycle of production and
insufficient supply of produce in the market. Afolami (2001)
blamed on exploitation practices of middlemen in the food
marketing chain as the reasons for high food prices. He
further stated that neglect of government public services and
sharp practices of contractors allowed for the deterioration
of marketing facilities and transportation systems.

Taraba State is the second highest yam producing state
after Benue with about 2,694,000 metric tonnes in 2006
(NBS, 2007). Therefore, there is need to establish good
pricing system to sustain and promote its production in the
area. Another problem was that many agribusiness firms
and farmers were unable to ascertain beforehand price of
their produce where to buy and sell commodities (yams) in
order to maximize profits and reduce the risks associated
with marketing.
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The main objective of the study was to analysis price
variation and isolation of price component on yam in the
southern part of Taraba State. Specifically, it aims to:
estimate the seasonal price variation in the yam markets and
decomposition of crude prices to see the effects of trend,
seasonal, cyclical and random variations on price
fluctuation.

MATERIALS AND METHODS

Study area: Taraba State is located between latitudes 6°30
N and 9°36 N and longitudes 9°10 E and 11°50 E of the
Greenwich meridian. It shares common boundaries with six
(6) states and Republic of Cameroun (Agboola, 1979). It is
bounded with Adamawa State (North-east), Bauchi and
Gombe States (North), Plateau and Nassarawa States
(North-west) and Benue and Republic of Cameroun (South-
west).

The State has a total land area of about 60,000sgkm
(FOS, 1996) and a population of 2,300,736 million persons
comprising 1,199,849 million males and 1,100,887 million
females respectively (NPC, 2006). The state is blessed with
natural resources and geographical features (Agboola,
1979), hence often referred to as “Nature’s Gift to the
Nation”. It is divided into three political senatorial zones as
Northern, Central and Southern zones. The southern zone in
which the study was carried out comprises of five (5) local
government areas namely: Wukari, 1bi, Takum, Donga and
Ussa.

Nature and sources of data: Primary and secondary data
were collected through the use of structured questionnaires
and interview schedules administered to a sample of 244
yam sellers/ffarmers in the three markets purposively
selected in the area. Furthermore, a weekly collection of
time series data on yam prices in Chanchanji market on
Wednesdays and Sarkin-Kudu market on Tuesdays were
undertaken, while Wukari daily market prices were
collected twice a week during the research period. The
prices of an average yam tuber for the period before the
commencement of the research were collected from the
TADP (Taraba Agricultural Development Project)
Extension offices in the various Local Government Areas.
Sample size and sampling procedure: Multi-stage,
purposive and simple random sampling techniques were
adopted in selecting respondents for the study. In the
purposively chosen first stage, Wukari, Ibi and Takum
Local Government Areas were and studied since
commercial yam production and marketing are commonly
practised in these areas.

In the second stage, one most popular yam market was
purposively picked out of each of the three selected Local
Government Areas. These markets were: Wukari main yam
markets in Wukari, Sarkin-Kudu yam market from Ibi and
Chanchanji yam market from Takum Local Government
Avreas.
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Sample frame of the markets were collected and 50%

of each market frame were randomly selected giving a total
of 244 respondents from Wukari, Chanchanji and Sarkin-
Kudu yam markets. From the 244 respondents, a total of
205 respondents comprising of 95 retailers/farmers and 110
wholesalers/farmers properly completed and returned the
questionnaires administered to them for the analysis. The
yam tubers with different sizes were weighed. A sample of
n tubers from the markets were taken and weighed to obtain
an average weight of a yam tuber. This was done by
summing up the weights of sampled tubers divided by the
total number of the sample.
Analytical techniques: Estimation of seasonal price
variation was achieved by using time series model. The
study focused on seasonal price variation in the various
markets. Variability of prices overtime was exhibited by
plotting average price per kg (an average yam tuber) over
months. Since observations taken over time (i.e., a time
series) often contain four components - a long-term trend
(T), seasonal variation(S), cyclical variation (C) and random
variation (R), the data have to be deseasonalized (Lucey,
2002).

The decomposition of time series prices is to isolate
trend, cyclical, seasonal and irregular components in order
to explain the changes of price variability. The two time
series models commonly used are the additive model and
multiplicative models. In additive model, time series value =
T+S+C+Rwhere S, Cand R are expressed as absolute
values. In multiplicative model, time series value =T * S *
C * R, where S, C and R are expressed as percentages or
proportions. The multiplicative model is commonly used in
practice and is more appropriate if the characteristics
interact (Lucey, 2002). Hence, the multiplicative model is
appropriate for this study.

Estimation of the trend was achieved by using moving
averages. The moving average of order N for a set of data
Y1, Y2 -..Yn IS given by a sequence of arithmetic mean (y; +
Yo oo Yo)IN, (Y2 + Y3 ... yn)/N, (Y3 + Ya ...yn)/N., Where y, ---
Y, are the sets of data observed, n is the last number in each
order and N is the order used (Lucey, 2002). The respective
moving averages obtained will be recorded in the moving
average column to tally with y,,; row.

To estimate the seasonal indices of the prices and
hence deseasonalised the price, 4 weeks length uncentered
moving average UCMA was generated. This was done by
summing the first four data dividing it by four and placing
the average on the next column to tally with Yi.; row.
Similarly, the other values were obtained using the same
procedure to fill the column. That is UCMA; = (Yi + Yix
+ Yiez + Yisg)/4, where i = 1, 2, 3 ... n.The next step was to
compute the centered moving average (CMA); this was
generated by taking the average of the first two UCMAs and
placing the average in CMA in column to tally with Y,
row. That is CMA;;; = (UCMA, + UCMA,1)/2, where i = 1,
2,...k
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Table I: Trend, Seasonal, Cyclical and Random/Irregular Variations in Wukari Yam Market

Month Yt Trend 4Weeks CMA Seasonal Variation Deseasonalised Cyclical Variation ~Random Variation
(T*C*S*R) UCMA (UCMA.5) (YYCMA*100) (Yt/st) (CMA/TY) (YUT*C*S)
October 143
140 142.50
142 144.25 143.38 99.04 143 0.99 0.01
145 144.25 144.25 100.52 144 1.00 0.01
150 143.50 143.88 104.25 144 1.00 0.01
November 140 142.75 143.13 97.81 143 1.00 0.01
139 140.00 141.38 98.32 141 1.01 0.01
142 136.25 138.13 102.80 138 1.01 0.01
139 131.50 133.88 103.82 1.34 1.02 0.01
December 125 127.00 129.25 96.71 1.29 1.02 0.01
120 123.03 125.38 95.71 125 1.01 0.01
124 125.00 124.38 99.69 1.24 1.00 0.01
126 125.00 125.00 100.88 1.25 1.00 0.01
130 124.75 124.88 104.10 1.25 1.00 0.01
January 120 121.25 123.00 97.56 1.23 1.02 0.01
123 113.75 117.50 104.68 1.18 1.03 0.01
112 110.00 111.88 100.11 112 101 0.01
100 111.50 110.75 90.29 111 0.99 0.01
105 117.25 114.38 91.80 114 0.98 0.01
February 129 123.75 120.50 107.05 121 0.97 0.01
135 132.50 128.13 105.36 1.28 0.97 0.01
126 135.25. 133.88 94.11 1.34 0.99 0.01
140 140.25 137.75 101.63 138 0.98 0.01
March 140 145.75 143.00 97.97 143 0.98 0.01
155 143.75 144.75 107.08 145 1.01 0.01
148 140.50 142.13 104.13 142 101 0.01
132 141.75 141.13 93.53 141 1.01 0.01
April 127 146.00 143.88 88.27 144 0.99 0.01
160 155.50 150.75 106.14 151 0.97 0.01
165 169.00 162.25 101.70 1.62 0.96 0.01
170 163.75 166.75 101.95 1.67 1.01 0.01
181 160.75 162.63 111.29 1.63 1.01 0.01
May 142 157.00 158.88 89.38 1.59 1.01 0.01
150 151.75 154.38 97.16 1.54 1.02 0.01
155 158.50 155.13 99.92 1.55 0.98 0.01
160 163.75 161.13 99.30 1.66 0.98 0.01
June 169 167.00 165.63 102.03 1.66 0.99 0.01
171 172.50 170.00 100.59 1.70 0.99 0.01
170 171.50 172.00 98.84 1.72 1.00 0.01
180 169.25 170.38 105.65 1.70 1.01 0.01
July 165 165.25 167.25 98.65 1.67 1.01 0.01
162 147.75 156.50 103.51 157 1.06 0.01
154 131.50 139.63 110.29 140 1.06 0.01
110 116.00 123.75 88.89 1.24 1.07 0.01
100 100.00 108.00 92.59 1.08 1.08 0.01
August 100 97.00 98.50 102.04 1.98 1.02 0.01
90 97.25 97.13 92.66 0.97 0.99 0.01
98 102.25 99.75 98.25 0.99 0.98 0.01
101 121.00 116.63 86.60 117 0.96 0.01
September 120 139.00 130.00 9231 1.30 0.93 0.01
165 151.50 145.25 113.79 145 0.96 0.01
170 161.51 156.50 108.63 1.56 0.96 0.01
151
160

Source: TADP and Field Survey, October 2007-August 2008

The ratio for the seasonal indices was also computed
and multiplied by 100. That is ratio for seasonal indices =
Yt/CMA,; x 100. The estimation of cyclical variation was
done exactly in the same manner as that of seasonal factor
only that to obtain the cyclical indices, the centre moving
average (CMA) was divided by the corresponding trend
(Tt), that is ratio of cyclical indices CMA,4/Tt. The random
variation component of time series in which the values of a
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variable may be completely unpredictable, changing in a
random manner. It is difficult to isolate them and often they
are left associated with cyclical fluctuation after the trend
and seasonal effects were removed (Monga, 2000). It may
be noted that the random or irregular effect can be written in
the multiplication relationship as:

R=YYT*C*S.
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Table II: Trend, seasonal, cyclical and random/irregular variations in Chanchanji Yam market

Month Yt Trend 4Weeks CMA Seasonal Variation  Deseasonalised  Cyclical Variation Random Variation
(T*C*S*R) UCMA (UCMA:21) (YtYCMA*100) (Yt/St) (CMA/TY) (YUT*C*S)
October 140
145 143.75
144 143.75 143.75 100.17 1.44 1.00 0.01
146 143.75 143.75 101.57 1.44 1.00 0.01
140 142.75 143.25 97.73 143 1.00 0.01
November 145 141.00 141.86 102.21 1.42 1.01 0.01
140 141.00 141.00 100.00 1.40 1.00 0.01
139 134.75 137.88 100.81 1.38 1.02 0.01
140 130.75 132.75 105.41 133 1.02 0.01
December 120 127.50 129.13 92.92 1.29 1.01 0.01
124 122.50 125.00 99.20 1.25 1.02 0.01
126 112.50 122.50 102.86 1.22 1.00 0.01
120 119.00 120.75 99.38 121 1.01 0.01
120 117.25 118.25 101.48 118 101 0.01
January 110 116.25 116.88 94.11 117 101 0.01
120 111.25 113.75 105.49 114 1.02 0.01
115 109.25 110.25 104.31 1.10 101 0.01
100 111.75 110.25 90.50 1.10 0.99 0.01
102 115.50 113.65 89.77 1.14 0.98 0.01
February 130 120.50 118.00 110.77 118 0.98 0.01
130 126.50 123.50 105.69 123 0.98 0.01
120 127.75 127.13 94.39 1.27 1..00 0.0l
126 132.75 130.25 96.74 1.30 0.98 0.01
March 135 137.75 135.25 99.82 135 0.98 0.01
150 138.75 138.25 108.50 1.38 1.00 0.01
140 136.25 137.50 101.82 1.37 1.00 0.01
130 137.50 136.88 94.97 1.37 1.00 0.01
April 125 142.50 140.00 89.29 1.40 0.98 0.01
155 151.28 146.88 105.53 147 0.97 0.01
160 162.50 169.25 94.53 1.69 1.04 0.01
165 169.25 165.88 99.47 1.66 0.98 0.01
170 166.75 168.00 101.19 1.68 101 0.01
May 182 164.25 165.50 109.97 111 1.01 0.01
150 161.75 163.00 92.02 1.63 1.01 0.01
155 151.25 156.50 99.04 157 1.03 0.01
160 157.50 154.38 103.64 154 0.98 0.01
June 140 161.25 159.38 87.84 159 0.94 0.01
175 166.00 163.63 106.95 164 0.99 0.01
170 176.00 171.00 99.42 171 0.97 0.01
179 169.75 172.88 103.54 1.73 1.02 0.01
July 180 163.50 166.63 108.02 1.67 1.02 0.01
150 148.75 156.13 96.07 1.56 1.05 0.01
145 128.75 138.75 104.50 1.39 1.08 0.01
120 113.50 120.83 99.31 121 1.06 0.01
100 99.75 106.63 93.78 1.07 0.88 0.01
August 89 93.75 96.63 92.10 0.97 0.09 0.01
90 93.75 93.75 96.00 0.94 1.00 0.01
96 102.75 98.25 97.71 0.98 0.09 0.01
100 117.75 110.25 90.70 1.10 0.90 0.01
September 125 133.75 125.75 99.40 1.26 0.94 0.01
150 146.75 140.25 106.95 1.40 0.96 0.01
160 153.00 149.88 106.75 1.50 0.98 0.01
152
150

Source: TADP and Field survey, October 2007-August 2008

Hence, it is used in estimating the random or irregular
component of the data.

RESULTS AND DISCUSSION
Table I, 1l and 111 indicated the decomposition of the

weekly average price series into its various components;
trend, seasonal, cyclical and random/irregular variations in
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Wukari, Chanchanji and Sarkin-Kudu Yam Markets,
respectively.Yam tubers are normally harvested from
October to January, though, preferably in January when the
tuber has fully matured (Komolafeet al., 2001). The price of
the produce (yam) is high at early harvest period but later
decline in December — January period. This may be due to
excess supply by the farmers to settle debt obligations
(Dereje&Abdissa, 2001), purchase of festival materials and
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Table I11: Trend, seasonal, cyclical and random/irregular variations in Sarkin-Kudu Yam market

Month Yt Trend 4Weeks CMA Seasonal Variation Deseasonalised Cyclical Variation Random Variation
(T*C*S*R) UCMA (UCMAL2,) (Yt/CMA*100) (Yt/st) (CMA/TY) (YUT*C*S)
October 145
140 150
135 148.75 149.34 117.18 1.49 1.00 0.01
140 148.25 148.50 94.28 1.48 1.00 0.01
140 139.50 143.88 97.30 144 1.03 0.01
November 138 138.50 139.00 99.28 1.39 1.00 0,01
140 138.00 138.25 101.27 1.38 1.00 0.01
136 133.75 135.88 100.27 1.36 1.02 0.01
138 129.75 131.75 104.74 1.32 1.01 0.01
December 121 125.75 127.75 93.93 1.29 1.02 0.01
122 125.70 127.70 93.90 1.28 1.00 0.01
124 123.25 124.50 99.60 1.25 1.01 0.01
120 123.50 123.38 97.26 1.23 1.00 0.01
128 123.75 123.65 103.53 124 1.01 0.01
January 125 121.25 122.25 102.25 122 1.01 0.01
118 118.25 199.75 98.54 1,20 1.01 0.01
120 119.50 118.75 101.05 1.19 0.99 0.01
110 115.00 117.25 93.82 117 1.02 0.01
130 114.75 114..86 113.18 1.15 1.00 0.01
February 100 120.75 117.75 84.93 118 0.98 0.01
119 115.75 118.25 100.63 1.18 1.02 0.01
134 122.00 118.86 112.74 1.19 0.97 0.01
110 124.75 123.38 89.16 123 0.99 0.01
March 125 127.50 126.13 99.10 1.26 0.99 0.01
130 140.00 133.75 97.20 1.34 0.96 0.01
145 141.25 140.63 103.11 141 1.00 0.01
110 124.75 123.38 89.16 123 0.99 0.01
April 160 146.25 143.75 111.30 1.44 0.98 0.01
130 150.00 148.13 87.76 148 0.99 0.01
150 152.50 151.25 99.17 151 0.99 0.01
160 160.50 156.50 102.24 1.56 0.98 0.01
170 168.00 164.25 103.50 164 0.98 0.01
162 172.50 170.25 95.15 1.70 0.99 0.01
May 180 170.25 171.38 105.03 171 1.01 0.01
178 164.75 167.50 106.27 1.67 1.02 0.01
161 162.25 163.50 98.47 1.64 1.01 0.01
140 160.00 161.13 86.89 1.61 1.01 0.01
June 170 164.75 162.38 104.69 1.62 0.99 0.01
169 174.50 169.63 99.63 1.70 0.97 0.01
180 174.50 174.50 103.15 1.75 1.00 0.01
179 171.00 172.75 103.62 173 1.01 0.01
July 170 170.50 170.50 99.71 1.70 1.00 0.01
155 155.25 162.63 95.31 1.63 1.05 0.01
176 135.25 145.25 121.17 145 1,07 0.01
120 117.75 126.50 95.24 1.26 1.07 0.01
90 98.50 108.13 83.73 1.08 1.09 0.01
August 85 93.50 96.00 88.54 0.96 1.03 0.01
99 101.00 97.25 101.80 0.97 0.96 0.01
100 117.00 109.00 91.74 1.09 1.93 0.01
100 117.00 109.00 91.74 1.09 193 0.01
September 120 129.75 123.38 97.26 123 0.95 0.01
149 144.75 137.25 108.56 1.37 0,95 0.01
150 147.25 146.00 102.74 1.46 0.99 0.01
160
130

Source: TADP and Field survey, October 2007-August 2008

fund to complete other farm harvesting activities(Taruet al.,
2009).1t can be deduced from the tables that the price
fluctuated at increasing rate even though with less variations
in the subsequent months. It also revealed that the price drop
drastically in the months of July — August and later rise,
which could be as the result of change in demand of
consumers to other substitute produce. At this period yam
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tubers lost much of it water content and scarcity also set in
creating low demand.

Furthermore, the degree of seasonal variation was not
great throughout the period. The deseasonalized values are
the real price after the seasonal effect has been removed.
The residual (cyclical & random) variation are also shown
on the tables, the cyclical, which cannot be captured and
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Fig.1: Monthly average price variation on Yam in
southern Taraba State
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feb  Mar
Months
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used within a year has small value range of 0.1-1.1. The
random variation, which shows constant and negligible
value of 0.01 implies that it is an unpredictable component
as a result of unforeseen situation.

Fig. 1 shows the price fluctuations over months in the
markets. It indicates that price of 4.6kg (an average yam
tuber) varies within and among markets in the area. This
agreed with the findings on price variations of Maize and

Guinea corn in Adamawa state, Nigeria (Taruet al., 2009).
CONCLUSION

Seasonal fluctuation exist showing little magnitude
and tends to be the most prominent component with much
effect on the price of yam in the markets. Therefore,
marketing infrastructures be put in place to reduce seasonal
fluctuation of prices on yam in Southern Taraba State yam
markets.
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