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INTRODUCTION 

Agriculture plays a prominent role in man's day to day l ie.  

The role of agriculture in promoting economic growth has been sufficientty 

underlined in  economic literature. Agricultural development is a pre-condition for 

industrial development. I f  the agricultural productivity becomes sufficienlly high, 

the nation may enjoy food surplus of such a magnitude so as to permlt Its export. 

For exam ple, agricultural development was clearly a contribution to the 

subsequent economic development of countries like America and Australia. 

The Planning Commission of India clearly recognised that 

substantial development of agriculture is a pre-requislte for industrial 

development. Our first five-year plan gave greatest priorly to the development of 

agriculture. During the period 1949-50 to 1964-65 foodgrains production had 

increased at an impressive annual rate of 3.2% (see table 1.1). The major 

cereals, viz., rice and wheat, recorded high rates of growth (3.5 and 4% 

respectkrely), but coarse cereals and pulses recorded relathrely lower growth 

rates. The output growth of nonfoodgrains (3.5% per year) was also impressive. 

This impressive growth rate in agricullurai production was due partly to area 

growth rate and partly to yield growth rate, during this period. 

Afler 1962, the Government Introduced bloc hemlcal 

technology with the hope of improving agricultural productivity and through it, 



agricultural productlon Improved. That the new technology dM not really brlng 

about a break through in agricullural production is clear from the fact that except 

for the production of wheat ( 5 . 4 % ~ ~  annum) and potatoes (5.1% per annum), 

the annual rate d growth In output has been low in almost all other 

laWL3 

Growth In ~roductlon of princl~al crops ante - 
Category 

1 Al foodgrains 
Rice 
Wheat 
C m a k  
Pukes 

2AI non. 
foodgralns 
Okeeds(M) 
Sugarcane(?&) 
Cotton(m.babs 
of 170 kg) 
Potato 
3. Al crops 
' @' For the Wi 

Growth in production I Compound growth rate 
6n M. tones) 

1049-so I laer-ss 1 ~ostss l isto-so to ( 1864-65 to 

S O U ~ C ~ :  1) b0l. Ministy of fiance. Economic Survey, 189445. 
2) Q 0 1. Mnistry of Agriculture, Annual Report, 1994-05. 

\ 

crops. The rate of lncrease in the case of coarse cereals and pulses has been 

marginal. Certain important conclusions can be drawn from Indian experience, 

which are cited below. 

(a) While area expansion contributed significantly to pre-green revolution 

growth, gains in agricuttural productivity was a major factor for realising 

output growth In the post 1965 perlod. 



(b) Except for wheat, output growth rate could not be malntalned desplte the 

adoption of modern agricuttural technology. 

(c) Excepting for wheat, growth rates were considerabty lower after 1965, 

when compared with the period 1950-65. Despite the spectacular decline 

(in the second period), growth rate in foodgrains was maintained at a level 

of 2.5% per year mainly because of the high growth rate (5.4%) in wheat. 

(d) There have been significant shifts in the shares of states in the output of 

major foodgrains. For instance, the share of the eastern region of the 

country (composed of West Bengal, Orissa, Bihar, Assam and north 

eastern states) in the total output of rice had declined from 38% to 28% 

between the two periods. On the other hand, the northern region 

comprising Punjab, Haryana and Uttar Predesh had increased its share in 

the total output of rice from 10% to 23%. I n  the case of wheat, the major 

locatlonal shift has been from the western reglon to northern region. 

(e) With the introduction of modern technology to areas of assured rainfall or 

wlth good irrigation faclllt~es, the crops like oil seeds, coarse foodgrains and - 

pulses have been pushed to inferior lands. Hence, these crops have not 

registered muc h increase in  yield or in total production. 

(f) Eventhough there has been substantlal growth In agricultural production, 

this has not been smooth, instead, and there have been continuous 

fluctuations in crop output from year to year. 



As the 1990s began, India was experiencing faster 

agricultural growth that was becoming more evenly spread across states, 

including rainfed regions. The poverty reduction potential from agricutture 

appears far exhausted. Between 1980 and 1996, agrlcultural growth has 

accelerated and spread to the eastern regions and rainfed areas and real rural 

wages improved. The terms of trade - the price of crops relative to goods 

purchased from the non-agricultural sector - also improved noticeably since 

1985-86. I n  addition, farmers benefded from large public spending for 

infrastructure, support services and subsidies (for fertiliser, credit, water and 

power for irrigation pumping) as well as the protection afforded to oilseeds atleast 

until 1991 . 

The economy - wide reforms contributed to the acceleration 

of agricuitural growth. Although the 1991 economic reform did not contain an 

explicit agricultural component, it created a number of favourable conditions for 

the sector. Of  particular importance were exchange rate devaluation and 

reduction of protection of the manufacturing sector, which virtually eliminated the 

failing anti-agricultural bias. Accordingly, the agricultural terms of trade improved 

further by around 4% afler deteriorating temporarily in 1992-93. This additional 

improvement would have been greater but for three factors. 

(a) A m uchneeded realignment of prices began wlthln the agricult wal  sector. 

In a closed trade regime for agriculture prior to 1994, changes in domestic 

supply and demand conditions combined with government price policies for 



rice, wheat and sugarcane determined their prlce levels. However, as a 

result of changes in protection, the price of exportable and disprotected 

crops (rice and cotton) improved faster than the price of importable and 

protected crops (oilseeds, sugar and rubber). As a result, prke distortions 

within agriculture narrowed which meant that aggregate agricultural terms of 

trade did not improve significantly. 

(b) The exchange rate devaluation and the trade liberalisation after 1994-95 

were not fully reflected in farm gate prices because of high marketing and 

processing margins. 

(c) The world prices of agricultural commodities fell in real terms. Between 

1990-91 and 1994 -95, the average real US dollar price of a 13-commodity 

basket weighted by Indian production fell by an estimated 9%. There was 

therefore less scope for domestic agricultural prices to increase in real 

terms. 

Thus, the non-agricultural reforms, initiated during the 1980s 

and accelerated since July 1991, created a favourable environment for the 

agricultural sector by removing most of the anti-agricuttural bias and realigning 

prices within agriculture by 1994-95. 

However, these conclusions may not coincide with Kerala 

agricultural situations because several features distinguish agriculture of the 

state from other parts of India. The high density of populatlon results In much 



smaller holdlng sizes than the other states. Also Kerala agrlcutture Is 

characterised by a high value of crop production per unif of area resulting from 

the preponderance of perennial crops. Intercropping is almost a universal 

phenomenon In the state, especialb In dry land cu#lvatlon. The cropping pattern 

of Kerala differs from that of lndia i n  some significant respects. While some of the 

major ail lndia crops like W heat, barley, bajra, maize, jute, linseed, castor, mesta, 

indigo etc. are not grown in the state, Kerala cultivates a variety of crops rarely 

found in other parts of the country. These specialities point out that agricultural 

position of Kerala Is particularly different from that of India. 

In table 1.2 we observe that the Government outlay on 

agriculture and allied services in each plan had increased. The allocation on  

agricutture was of the order of Rs. 562 lakhs in the first plan but by eighth plan 

this had Increased to Rs. 75125 lakhs. However, the percentage of the outlay on  

agricutture to total plan outlay was the highest in the annual plans of 1966-69, 

viz., 25.82% and was between 13.76 to 24.52% in all other plans. Out of the 

outlay of Rs. 562 lakh during the first plan, a sum of Rs. 244.82 (43.56%) lakhs 

was spent. This accounted for about 9% of total expenditure. The Percentage of 

expendtture on agriculture to total plan expenditure was the highest In the annual 

plans of 1966-69, viz., 26.31% and lowest in the first plan. 



Plan outlaw and e w u r e  on aarlcum 
flctlvltles In K e m s .  In l- 

Plans 

Annual 

Source: 

Year I Outlay I Expendlture 
I O n  I % o f  I O n  I% of total96 of tota 
lagricutt urel total bgricu1ture)outlay bxpendtt urel 

The primary sector continues to be the single largest sector 

1951-56 
1956-61 
1961-66 
1966-69 
1969-74 
1974-79 
1980.85 
1985.90 
1990-91 
1991-92 
11992-97 

contributing 31.4% of the State income (during the year 1996-97), the 

contribution of the other two sectors, secondary and tertiary, being about 24.7% 
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and 43.9% respectively. That the primary sector still dominates the economy of 

Kerala, in terms of its contribution to net State Domestic Product (SDP) is 
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obvious from table 1.3, though Its share has come down from 54.59% In 1960-61 

to 29.38% in 1994-95. Share of agriculture to per capita SDP underwent only 
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very little change (increased at a compound growth rate of 0.2%) during the past 

35 years. 
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A comparison of the growth rates of SDP and agriculture and 

allied activities, given in table 1.3, reveals more about the performance of 
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agriculture sector. SDP and per capha SDP Increased at a compound growth 

rate of 30.8% and 23.496 respectively during 1960-61 to 1994-95. Annual growth 

rates of agriculture and allied sectors were worst .and even negative in 

Table 1.3 
Share of aadcutture to net SDP and oer cm#a 

to PC SDP 
91 -07 
100.21 
111.53 
95.92 
83.49 
90.48 
93.20 
103.43 
105 .Q6 
93.91 
87 A3 
89.10 
88 .U 
82.98 
83 .63 
102.61 
94.34 
92 -60 
88.85 

- 

SDP and thelr mua l  growth rates m 
Year 

L 

net SDP 
- 

16.40 
10.73 
6.84 
1 1.09 
-3.88 
26.26 
17-06 
13.86 
3.56 
12.90 
23.60 
11 -19 
10.18 
14.32 
23.84 
13.73 
14.52 
1 1 .Q8 

1 I 1 I 

cm -5.70 I 0.20 1 30.80 1 23.40 1 23.70 
Source: Computed from available data. 
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- 
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23.87 
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the years 1971-72, 1975-76, 1977-78 and 1985-86. Growth rate of agriculture 

7' 

Annual growth rates of 

Agriculture 
- 

20 -09 
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14 6 7  
-9.85 
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13.28 
9.26 
7.91 
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49.90 
3.18 
1 1.02 
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was greatest in 1991-92 (49.9%). At the same time, it increased at a compound 

agriculture 

growth rate of 23.7%. 

agriculture 

Further, within the primary sector, the agricuttural crop 

productlon remains the most important single actlvHy contributing more than 98% 

of  the SDP in the primary sector. Table 1.4 clearly reveals that agricultural 



Table 1.4 

sector alone contributes more than 85% of net SDP in the primary sector. The 

agricultural production sector, therefore, deserves special and separate 

Year 

1980-8 1 

1090-91 

1991-92 

1992-93 

1993-94 

19811-95 

1995-9643 

1696-87@@ 

treatment. 

W' - Provisional 
W - Qukk estimate 
Figures in parentheses represent percentages to total. 
Source : Economlc Rsview 1997, Government of Kerala, State Ptannlng 
Board, Thimnanthapuram. 
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8Joqqing 

12382.00 
(8.20) 

8376.00 
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12446.00 
(2.10) 
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( 2 3 )  

23118.00 
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34591 .OO 
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40126.00 
(4 -14) 

46546.00 
(4.25) 

Agriculture 

129384.0 
(86.27) 

351843.00 
(87.83) 

52741 7 .OO 
(88.78) 

544163.00 
(87.91) . 

601125.00 
(87 50) 

756528.00 
(86.49) 

830140.00 
(86.53) 

950326.00 
(86.80) 

1.1. Need and SinnWicance of the Study 

Technological development of the last four decades helped 

Flshlng 

7743.00 
(5.16) 

37193.00 
(9.28) 

50685.00 
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56049.00 
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58404.00 
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84011.00 
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90521.00 
(8.27) 

us to come up to the level of 199 million tones of total foodgrains production 

durlng the year 1996-97, as agalnst just 50.82 mllllon tones In the year 1950-51. 

Mlnlng 6 Primary 
Quanying 

461 -00 
(0.31) 

3189.00 
(0.80) 

3528.00 
(0.59) 

4106.00 
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4712.00 
(0.68) 

5586.00 
(0 -a )  

6511.00 
(0.67) 
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(0.88) 

149970.00 
(1 00 .OO) 

400601 .OO 
(1 00.00) 
591076.00 
( l  00.00) 

618795.00 
(1 00.00) 

690449.00 
(l 00.00) 

874673.00 
(l 00.00) 

869788.00 
(1 00.00) 

1004865.0 
(l 00.00) 



since the adopflon of our first fhre-year plan In 1951, there has been a sharp 

rise or fall in agricuflural production from time to time. Year to year changes in 

the production of individual farm commodiles was much greater than changes 

In production of farm commod#les In aggregate. This difference Is principally 

due to the fact that expansion in production of some commodities is partially 

offset by contraction of production of others. Also unplanned changes exeft 

more influence on the production of individual farm commodities than on total 

agricultural output. For example, good weather conditions in one area may 

increase production of commodttles in that area enough to offset the effects of 

adverse weather conditions in other areas and leave total production 

unchanged. Slmllarly, short-term changes In productlon of agricultural 

commodities are quite different from long-term changes because it takes time 

for variation concerning changes in consumption patterns and prices to reach 

farmers In order that they can plan changes In production of hdMdual 

commodities. Thus, a study about individual farm commodities w l  give a clear- 

cut idea about the instabilities in production. Also, slnce production of a crop is 

much affected by its productivity levels and prices, I is of great interest to study 

the instabilities of productivity and prices along with instabilities in production. 

For proper planning and policy formulation, it is a matler of 

paramount importance to study the behaviour of farmer's attitudes towards price 

variations. Generally, variations in agriculture occur through t h e  and overspace. 

Variations over time comprises long term trend, cyclcal, year to year and 



seasonal varlatlons. Comparison of actual series wlth trend and cyclical series 

will give a clear-cut idea about the existing series, which will be useful for future 

planning purposes. Also, it will be useful to know what type of oscillatory series 

existed in the production, productivity and prices of agricultural commodities of 

Kerala during the last 36 years. 

Macro economic phenomena (in particular, inflation and 

monetary policy) affect relative performances of agricunwal sector (Vlnlng and 

Thomas, 1976'; Lspp and SmRh, 1992~ etc.). Do macroeconomk condl(lons 

affect the relative variability of the structure of commodity prices within the 

agricultural sector of Kerala? If they do, any policy to stabilise agricultural prlces 

should include programs that promote the stability of the macro-economy. 

We know that direct and lndlrect government Interventtons 

influence general price levels and individual com modity prices of the economy. 

Union government introduced economic liberalization In July 1991. Privatization 

and fiscal reforms that accompanied economic reforms of 1991 certainly affect 

agricultural prices (Gulatl and Shanna, 1977~; Rao, 1998~; World Bank Study, 

' Vining, David J and Thomas C Etwertowski (1976) ' betlyetn r- 
and the arneral price bveF, American Economic R d w ,  Vol. 66, PP 098-708. 

Lapp, John S and Smith, Vincent, H (1002), Q 
. . 

amona aaricuRural commod&ies', American Journal of Agrlcdunl Economics, Vol. 74, No. 1, 
February. 
3 Gulati, A and Sharma, A (1997). ' Freeing trade in aaricuture: implcations for resource use 
cffiacncvw, Economic and poitical mekty, Vol. XXX11, No. 52, 
December. 
' Rao, C. H. Hanumantha, (1 988), ' Aarlculturai a w h .  sulainrblltv and wvertv aktvlation : 
recent trends and maior issues of reform', Economic and poltlcal weekly, Vol- XXX111, Nos. 29 
and 30, h)>(. 



199e5 etc.). In  the presenl study, an attempt Is made to identity and measure 

changes in price levels and price variance$ of Kerala's agricultural commodities 

that accompanied economic reform. 

Majority of researchers in agricultural economics has 

focussed their attention on production economics than on marketing, assuming 

that the shortages in food supplies can be overcome by improved production 

technologies and farming systems. Less emphasis has been given to marketing, 

ignoring the fact that In any free market economy only market forces guide 

resource allocation. If the markets are imperfect, mere improvement in the 

production technologies will not serve the purpose. Studies in marketing are 

either theoretical in nature or case studies with limited scope and purpose. Many 

studies, particularly on market integration, distribution channels etc. are 

conducted in a routlne manner by adopting out-dated research techniques. In our 

study we have made an attempt in this direction also, emphasizing agricultural 

markets in Kerale. 

The relation between prices, production and productivity is 

Important and useful because It Is the degree of responsiveness of output and 

productivity to changing prices on which effectiveness of a price policy depends. 

It 19 a known fact that price and productivity are two important components, whlc h 

influence acreage under any crop. Increase in productivity supported by a stable 

World Bank country study, India : F k  yan of stabilsation and reform and the chalenges 
ahead, Washington, D C., 1886. 



price helps in increasing acreage under any crop (Ahmed ancl Bhowmkk, 

19917. Also growth rates in relative and farm priicer of crops were able to explain 

the shift in area of the crops like rice, coconut, tapioca etc. (P. K. Slvwrandan, 

1985~). Here an attempt is made to examlne empirkaity the extent of relation 

between production, productivity and prices of agricultural commodities in Kerala. 

The problem of price rise has been very much widety 

discussed at the all India level, but very little in the context of any particular state 

economy and at the inter-regional level. In  the past, liitle attempts had been 

made to study the inter-relations hips of production, productivity and prices of 

indlvldual agricultural cornmodflies at the country level, not to speak of at a 

regional level. This research is towards regional analysis. In fact, in a wast 

country like India, where each region basically differs from ecological, social and 

economic structural point of Mew, analysls of any phenomenon at the national 

level cannot give a realistic picture. Every economic phenomenon is to be 

studled and analysed In a particular regional framework. Especially, price levels 

is the net result of the interaction between demand and supply forces which 

covers directly or indirectly almost all aspects of the economy and differs regiotk 

wise. Features of agricultural productlon, productivity and prlces In the past and 

their interrelationships in the agricuttural field can be made useful onty when it is 

Ahmed, AV. and Bhowmick, B. C (IQQl), eetraviow of price. produ- end e c r m  
. . 

response of some lm~oflant crops In Assam', Agdcullural SHuation In India, Vol. XLV1, No. 4, 
W. ' Slvandandur, P. K.(1085), Ksrala's agricuRural performance: dfflstentlal trends and 
determinants of g r d h ,  Mphil thesis, Centre for Development Studies, Thiruvananthapuram. 



studied and analysed at regional level. Hence, thls study Is carried out to solve 

the above problems quantitatively with the following objectives. 

1.2. Obiectives of the Study 

The important objectives of the study are: 

(1) To assess the extent of growth and instability In 

agricultural production, productivity and prices of Kerala 

after 1960. 

(2) To anatyse the cyclical phenomenon in agricultural 

production, productivity and prices and to measure their 

length. 

(3) To analyse the impact of price movements on agricultural 

production and productivity and to establish their inter- 

relations hips. 

(4) To identity aggregate sources of relative price variability of 

agricultural corn modities of Kerala. 

( 5 )  To examine the variability of agricultural prices before and 

after 1991. 

(6) To test inter-district price integration of agricultural 

commodities. 

Specifying these objectives, this study also attempts to test the following 

hypotheses. 



(a) Growth rate of prices (both farm and wholesale prices) 

was greater than that of production and productivity in 

agriculture. 

(b) Moving average type of cyclical series exists in 

production, productivity and prices of Keraia agriculture. 

(c) Macro economic conditions affect the relative price 

variability of commodity prices within agriculture. 

(d) Agricultural price varlability increased after 1991. 

I .3.Review of Literature 

The purpose of this part is to review some of the major 

contrlbutlons In the field of regional and temporal analysis reflecting the features 

of agricultural production, productivity and prices. Analytical studies of spatial 

and temporal factors related to this field are numerous but very old. During the 

recent past, studies have been made both by Government and individual 

researchers dealing with agricultural production, its components, trend, 

productivity variations, price movements' etc. For convenience, we classify 

earlier studies into three groups. Studies related to (a) growth and instability of 

agriculture, (b) price efficiency and (c) price responses. Important studies from 

each of these three groups are briefly summarized below. 



Growth and instability of agricunure has been discussed 

widely. At the international level differences in agricultural productivity among 

countries have been examined in  a number of studies. Hayami and Rutton 

(1 97 llB, Blnswanger and Rutton (1 979)g and Evenson and Klnslev (1 975)1°, 

Nguyen (1979)" and Yamada and Rutton (1980)" and Romesh and Renu 

(1986)'~ have done most extensive work. 

At the national level, studies have been made by taklng 

examples of states other than Kerala or by comparing different states. Existence 

of variations in production and productivity across states in India has been 

Investigated in a number of studles. Among the studies of analyzlng agricultural 

growth pattern in the post-green revolution period, the study by Bhalla and 

Alagh (1979)" occupies prominence. In their study they have covered all the 

Hayami and Rutton, V. W (1971). &rlcuRural devebpment: An intematlonal perspective, John 
Hopekins Press. 

Binswanger and Rutton, V.W (1979). Induced innovation: Technobgy, institutions and 
dewbprnent, John Hopefdns Press. 
10 Evenson, R.E and Klslev (1975). &rlculural research and producthtlty, New Haven, C.T., 
Yak University Ress. 
l1  Nyuyen, D (1979). "On the apricukural productMW dlffuences amonq countries,'Amerlcan 
Journal of &ricuRural Economics, Vol. 61, No.3, PP 565-570. 

l 2  Yamada, Suburo and Ruttons W. Vemon (1980). '- com~eris~nsf p r o d u c w  
. . 

in aadculture." New devebprnents in productivity measurement and analysis, Kendrlck and 
xaccara (Eds.), Chicago. University press for National Bureau of Economic Research. 

Romesh Diwan and Renu Kallianpur (1988). Productivity and technical changes In 
foodgrains. Tata McOrwtHill pubtishing company Cmited, New Delhi. 
l' Balla, G. 8. and Y.K. Alagh (1979), Performance of Indian agriculture: A distridvrise study. 
Sterling Publishers Pvt. Ltd., New Dehi. 



districts of the 13 states considering nineteen major crops and have compared 

performance of the sector in two time periods, 1962-65 and 1970-73. These two 

periods were taken as pre and post- green revolution period. The study finds 

that assured irrigation and high rainfall determine high ievel of productivity. They 

also found that modern inputs are highly concentrated in the high productivity 

regions as well as high growth areas and there exists large-scale varlatlons In the 

level of productivity across the regions. 

Mahendmdev (1987)'~ studied growth pattern and instability 

in the foodgrains production for the period 1970-71 to 1984-85. This inter-state 

analysis covering 17 states emphasizes more on the instability h the foodgrain 

production. The study found that rainfall and weather explain growth in 

foodgrains production at all India level and state level and points out that, most of 

the states, which recorded hlgh growth rates, have shown slgnlflcant instability In 

foodgrain production. The study concludes that the states, which recorded low 

growth with increasing lnstablllty, show high incidence of poverty. 

Bhalla and Tyagl (1989)'' analyzed patterns in the 

dew lopment of Indian agriculture In thelr dlstrlct-level study, whlc h covered 17 

major states and 19 crops. The study period was 1962-65, 1970-73 and 1980-83 

which they named as 60's- 70's and 80's respectively. In their study, they also 

"Mahendradev, 8. (1987), ' G W h  and inslabistv in bodarains pmductlon: AI inter-stae 
mrkrlr', Economic and PoUcrl Weekty, Vol. 22, No. 39, September 26. 



anatyzed state level performance in the growth of production and yield. Their 

study revealed that large inter-district disparities in productivity level that was 

already in existence got further accentuated due to the introduction of new 

technology In 60's. 

Dholakla and Dholpltla (1993)" had undertaken a study on 

the growth pattern in the agricultural sector with special reference to total factor 

productivity growth. They have estimated sources of growth of lndian agriculture 

for three sub-perlods during 1950-51 to 1988-89. Total Factor Praducthrity 

Growth (TFPG) has contributed significant& to the acceleration of agricultural 

growth facllltating release of scarce resources from agrkulwe to other sectors of 

the economy. To them TFPG in agricutture has been the driving force behind the 

acceleration of overall growth of the lndian economy during eighties. They 

found modern Inputs llke fertlllzers, HYV seeds and lrrigatlon to be the major 

determinants of the TFPG. 

Sawant and Achuthan (1 995)'' analyzed agricul ural 

growth across crops and regions. They have taken post green revolution period, 

1967-68 to 1992-93 and divided the total period Into two sub perlods as 1967-68 

to 1980-81 and 1981-82 to 1992-93. This study covered 15 states excluding two 

major states Jammu and Kashmir and Hmachal Pradesh, where growth pattern 

l6  Bhalla, G. S. and D. S. Tyagi (1@8@), ' S~atlal pattern of rr#lcuRuml deveb~ment In h&", 
Economic and Pomical Weekly, Vol. 24, No. 25, June 24, W. A 48-56. 
" Dholakla, R H. and 6.H Dholaltla (1993). ' GrovJlh of total kcta productMnr In lndlan 
e, lndian Economic Review, Vol. 28, No. 1, January-June. 



In the above mentioned perlod Is qutte Impressive. The study dld not cover all the 

major crops, but only considered the crops, which have significant contributions 

to the total agricultural production. Methodology of the calculation of growth rates 

and estimating index number is not property explained and justified in this study. 

Studies relating to individual states forms part of discussions 

for majority of researches. Slngh (1981)'~ revealed that contribution of changes 

in  area, yield and cropping pattern were positive towards the growth of aggregate 

output In Himachal Pradesh during the pre-green revolution period, green 

revolution period and overall period. However, the interaction effect of first order 

between yield and cropping pattern and second order interaction between area, 

yield and cropping pattern was negative in all the periods. 

Ashok Parlkh (1970)" says that contrlbutlon of Increase In 

area in explaining output per acre was very high. Chemical fertilizers do not have 

any importance for the output growth in  Madras. Rainfall is a critical variable In 

the disaggregate analysis and in a region where irrigation facilities are dependent 

on rain-fed sources, this variable cannot be ignored. 

'' Sawant, S.D. and C.V.Achutan (1Q95). across WQS and repiono; 
trends and m", Economic and Ponical Weekty, Vol. 30. No. 12, March 25. . . 

I9Singh, D. V, (1981) "A co- p r ~ d u ~ ~ ~ $ h o f i m P o r t a n t  crops h 
H i m a c h a l . " A g r i c u l t u r a l  Situation in India, Vol. XXXVI, No. 6. September, PP 479483. 

Ashok Parikh (1970). " Q o A s e  drotnctmse ~ r m  
. ,  . ." Indian Journal of 

AgricuUural Economics, Vol. 25, No.1, January-March. 



Shad et. al. (1989)" concluded that price structure had a 

favourable effect on the increase in productivity of ginger under all the frve-year 

plans. The interaction effect of cropping pattern and yield was negative under 

first, second and fourth flve year plans but this effect was favourable under third, 

fiflh, sixth and annual plans and was highest during the sixth plan. It would be 

seen t hat.indlvidua1 effect of area to the growth of production of ginger remalned 

favourable under all the fwe-year plans excepting the sixth plan when the effect 

of area was negative. Price structure also affected production favourably except 

in the sixth plan. 

Singh (1991)" revealed that growth of production and yield 

of coarse cereals and pulses have not only declined in the post-sixties but have 

actualty become negative. Operation of procurement price led to resource 

allocation effects on our foodgrain economy. In a situation where there Is 

tremendous pressure on cultivable land, this could have had the effect of shifting 

area and yield raising investments away from crops which are less attract& 

now, leading to a fall in the rate of growth of output and yield of crops which h a w  

not received such price support from Government on a continuous basis. 

Increasing production instability may adversely affect 

production efficiency and income distribution through wider price fluctuations. 

- 

2' Shad, 3.K. . S Sharma. 8.L and Bhatti, J. . P. (1888). . ' of t v  
.ndvulural Siuation in India. 
Vol. XLN, No. 3., June, PP 189-191. 



pal prd slrohl (1989 )~  revealed that growth In area and ylekl was almost 

equaUy important for the increase in production. The interaction between 

changes in mean area and yield was more important for the increase in cereal 

productlon. Changes in area - yield covariance accounted for very small 

proportion of change in production of aH crops. Also it is interesting to note that 

although productlon instabiltty decreased, yield instability Increased in pulses, 

while in other crops they moved in the same direction. The study also indicated 

that there were not only pure effects of area and yield which led to higher 

productlon Instablllty, but slmultaneaus changes In area and yleld also 

destabilized production to a larger extent. 

There has been considerable interest in understanding the 

nature and magnitude of instability in agriculture, causes underlying them and 

Ilkely measures to reduce It. Ray (1983)24, Wra ( 1 9 9 0 ) ~ ~ ~  Slngh and Byerlee 

(1990)" etc. were concerned only about instability in agricultural production at 

reglonal level. Jha (1994)~~ enquires about instabildy In farmer's sgrlculural 

income associated with New Agricuttural Technology at disaggregated level. He 

Slngh, A R (1991). Aspects d price dstermlnatlon in the foodgrain sector of India 1951-89, 
@hi1 thesis, Centre far Dwebpment Studies, Thiruvananthapwam. 

. . 
Pal, Swesh and Sirohi, A S. (1889), " SQW,W of - dec-ion m." ClgricuRural S i u a t i  in India, Vd. XLHI, No. 11, 

February, PP 933-8. 
" Ray, S. K. (1983). =An 

.. - . . 

m o u m s l  of AgricuRural Economics. Vol. 31. PP 
of the M u r e  a d  causes for m 

459474. 
U Mita, A K. (1990). m&~icuRurai productlon in Maharashtta - G W h  and InstablltV in the 
%ontext of new teahnob&. Economic and PoMlcaI Weekly, VoL 25, PP A146A164. 

S i h ,  A J. and Byerlee, D. (1990). o d s a c  
over time', Journal of Ag r i cdml  Economics, Vol. 40, pp. 21-32. 



found that InstabiHty in gross return and yleld largeiy declined over years (1972- 

33 to 1990-91). The decline in yield instability in crop viz. paddy and wheat was 

brougM about with increased area under irrigation over years. Nevertheless, 

Government's consistent price polky also helped in reduction of lnstabllity in farm 

harvest prices. Thus, it can be inferred that with new technology, instability in 

agricultural income was reduced with adequate irrigation facilities and consistent 

price policy. However, hypothesis of high instabiliy in agriculture accompanied 

with high growth rate also was established. 

Findings of Mehra (1 9 ~ 1 ) ~ .  Hazell (1 982 ,l 984)%, Walker 

(1984)" and Kaushik (1993)~' revealed that growth in crop production during the 

post green revolution period has been accomplished with increased instability 

and yield fluctuations and it turned old to be a major source of production 

Instabiltty. The InstablUty In agrkultural productlon causes wlde fluctuation In 

agricultural prices and destabilizes farm incomes. The poor consumers who 

spend a considerable amount of food are also adversely affected by price 

fluctuation. 

"  ha, B. K. ( 1 ~ ~ 4 ) .  m 1n . . 
. . 

el evidence". AgncuRwal Siuation in India, Vol. XLIX, No. I . ,  Odober. m. Indabifity in Indian agriculure in the contexl of the New Technobgy, 
Research report 25, International Food Poky Research Insthute, Washington, D. C., USA. 
" Hazeil, P. B. R (1982), lnstabilty In lndlan Foodgnln production, Research report 30, 
Intmatlonal Food Polcy Remarch Imtftule, Washlnglon, b C, USA 

Hgzeil, P. B. R (lQ84), m ~ o s  off US l n d i a n e r m .  
. . - m  

American Journal of/rgricuRural Economics, Vol. 66, No.3, PP 302-31. 
Walker, T. S. (1984), High Yielding Varieties and instabiw in Sorghum and pearl Mllet 

producth In Indla. Economics Rogrammes, Progress Repoll No. 83, lntematlonal Crop 
Research Institute for SemiPrid Trqics, hdia. 

Kaushlk, K K. (1093) " G W h  and InstabIlitV of oleeds ~roduction.' Indian Journal of 
AgricuRural Economics, Vol. 48, No .3, Juiy-Septtrnber, PP 334338. 



Nsrsln (1977)~~ decomposed Index of productlvlty on the 

basis of data pertaining to area and production with the base period triennium 

ending 1961-62 confined to 32 crops. Results revealed that .almost 70% of the 

Increases in productivity In 1952-53 to 1960-61 was produced by changes In the 

cropping pattern and locational shifts of areas under individual crops and onty 

30% by pure Increases In per hectare yields. The picture underwent a reversal in 

the 1960-61 to 1972-73 period with pure increases in yields accounting for over 

60% of the increase in productivity while cropping pattern changes and locational 

sh#ts accounted for under 40% of the Increase. 

Trlpathy and Gowda (1995)" examined sources of 

instability of foodgrains production between 1970-71 to 1979-80 and their 

identifiid sources of instability were individual crop variances within districts, 

Inter-crop covarlances within districts, Her-district covarlances wlhin crops and 

covariances between crops in different districts. 

In Kerala, Jeroml (1994)" examined growth and instabiliiies 

in area, production and productivity of pepper. Results showed that the annual 

compound growth rate of area under pepper In Kerala from 1950-51 to 1989-90 

was 1.25%. Decade wise growth trends showed that during 50's and 60's the 

32 Nmin, D h m  (1877), ' of pro&&& m hdian 
. .  - ." Indian Journal of 

AqricuRunl Economics, Vol. 32, No.1, JanuaryMarch, PP 144. 
Tripathy.8 and Gowda M.V. (1995) Sources of variability of foodamins production h Orksa'. 

hrdlan Joumal of/SgrlcuRunl Economics, Vol. 50, No.4,Octobar-December. 
34 k o m i ,  P. D. (IOW), m of pepper ec-of A@cuCwricJurel Situation in India, 
Vol. XLIII, No. 11. 



annual compound growth rate of area were 2.13 and 0.84% respectively. 

However, during 70's the growth rate had turned out to be negative (-1.46%). 

80's registered a positive and significant growth rate of 4.95% per annum. 

However, in comparison with all other sub-periods the instablltty in growth of area 

was higher during this period. The compound growth rate of productivity of 

pepper during 1950-51 to 1989-90 recorded a signifleant negative growth (- 

0.47%). It indirectly shows that growth rate of area was the major contributor to 

production rather than yield. 

Pushpangadan (1988)~  showed that growth rate of output 

of tapioca in Kerala slowed down during 1963-86. At the same time, mean 

instability index in production and its components, area and yield had declined. 

His hypothesis that falling demand constrained growth of output seemed to be 

emplrlcalty valid. To him, market for tapioca followed a divergent cobweb, which 

resuits in the loss of income for the cultivators. 

Ajtt Kumar and lndira Devl (1995)~' analyzed vatiabiliy 

and trends in area, production and productivity of tea in Kerala for the period 

1965-66 to 1989-90. The study revealed that variation in area of tea was highest 

(1 1.66%) in 1965-70. Overall variability in area was worked out as 4.98% and 

that of production and productivity was 12.19% and 14.84% respecthrely. The 

3s Pushpangadan, K. (1988). PQicuRurai stagnation in Kerala: An econometric study of tapioca. 
Working Paper No. 226, Centre fa Dcvebpment Studies, Thirwanthapuram, Keralo. 

Ajii Kumar, P. K. and Indiradevi, P (1995). ' -and in er- 
of tea m w A g r i c u R u r a l  Situation in India, Vol. XLXI, No. 11, February. 



productlvly and production showed hlghest level of variability durlng 1980-90. 

They concluded that production was dependent more on productivity than area 

under tea. 

Why the Technology, which helped to accentuate 

productivity growth in tapioca and rubber, has failed in the case of rice? George 

(1979)" says that II may be due lo inadequate utilization of irrigation and other 

vital inputs in rice cultivation. in  contrast we have the experience of plantation 

crops such as rubber where replantation subsidles and aggressive extension 

have paid rich dividends and resulted in a more than threefold increase in area 

and fourfold increase in production during 1952-53 to 1974-75. 

According to Narayana and Nalr ( 1 9 8 9 ) ~ ~  the decline in the 

yield of coconuts In Kerala can be attributed to the root-witt dlsease and the 

existence of old palms. Other factors such as cultivation practices, input use etc. 

also affected the yleld of coconuts over the years (1960-61 to 1984-85). 

Instability of agricultural prices became part of studies for 

several Investlgators. Most of the past studles related to agricultural prices 

concentrated on seasonality aspect of agricultural commodities. These studies 

were centered on the seasonally behaviour of food crops, rlce, wheat, 

George, M. V (1979). ' Recent h n d s  in ~roduction and mductMtvln Kerab acrricuRure." M. 
A Oommen (Ed). Keraia economy since independence. Oxford and IBH publishing Co., New 
Dew. 



sugarcane, cotton, ollseeds etc. Stlll few others assessed factors affecting 

seasonality and its impact on agricutt ural production. 

Ganger and pandy ( 1 9 8 5 ) ~  examined changes in  seasonal 

pattern of prices of unhusked rice of Haryana State at two points of time i.e., 

1966-67 and 1982-83. They found that during October, Novem ber and December 

months of 1976-77 to 1982-83, when an effective procurement price policy was 

in  operation, concentration of seasonal indices of rice increased greatly. Also, 

during other months of the later period (1976-77 to 1982-83), prices were more 

stable as compared to the earlier period when there was no effective 

Government intervention in the ricei market. 

Slngh (1965)~  had shown that lowest prices in cereals exist 

in  harvest and post-harvest months and highest prices exist In the months 

towards the end of the harvest months. But in non-cereals there may or may not 

exist seasonal pattern In prices (example jute for existence of seasonal pattern 

and .cotton for nowexistence of seasonal pattern). To him, well-organized 

markets reduce seasonality in prices. 

. * 
Namyana, D and Nair, K.N (1889). "Trends in area. v a n d y n u k i a  

tndian Journal of Agriculural Economics. Vol. 44. No.2. IlpriCJuno. 
Ganger, A C. and RN Panday (1085) ' Price structure of rice and ~roducer's sham In . - p. Indian Journal of Agriculural Economics, Vol. XL, No.3, July- 

September, PP 358-362. 
*O S W .  6. P. (1865). 'A study on the seasonal vaddbns in the food prices fobwina heaw and 
laM hamsts in India,' lndlan Journal of &ricuRunl Economics, Vol. 20, No.1, JanuatyMarch, 
PP 5780. 



While examlnlng seasonal movements of wheat prices, 

Venkltaramann and MuralWaran (1978)" adopted a non-linear seasonal 

regression model of the form: 

P,P, = A. + AI J + A ~ J ~  + M,. Where, 

Pit = wholesale price in a market in period j in  year t 

pt = Average wholesale price in a market in  year t 

MP = Market arrivals in  period j in year t 

J = Number of observations within each year. 

Analysis indicated upward inter-year seasonal regression In all wheat markets. 

Inter-year seasonal regression showed year to year variability in  the seasonal 

pattern but confirms the upward seasonal character of price movements in  all 

markets over years. 

Report on the marketing of rlce i n  lndla (1954)" states that 

the extent of fluctuations in prices from month to month varied from market to 

market depending upon the varhus factors such as nature of crop, the prospects 

of the next crop and the prices-of the other competitive crops. This report reports 

that there was a tendency for cheap varieties of grains to show greater 

fluctuations than the fine ones. 

'l Venkatararnanan, L. S. and Muralldharan (1072). ' The seasonal ~ r l c o  movements. market 
and &". Indian Journal of AgricuUural Economics, Vol. 

27, No.1, Jarmary-March, PP 1-14. 
42 Repod on marketing of rice in india (1851). Government of India, New Dehi, PP 88-100. 



Bo~ahaWMe (1 988)'3 investigates about retail and 

wholesale prices of rice in Coiombo markets, Sri Lanka. Further, he examines 

the appropriateness of a forecasting procedure based on the Box-Jenkins ARIMA 

method for the retail and wholesale prices of rice In this market. The seasonal 

retail (wholesale) price increases were highest in January and December 

(November and December) respectivety. Thus, both retail and wholesale market 

prices exhibil seasonality in prices. However, this is more prominent in the retail 

than in wholesale prices. ARIMA results indicated that fhe forecast values are 

over-estimates when compared with the actual. lgnorlng seasonallty, the retail 

prices showed that the past price history provides no improvements in 

forecasting future price changes. 

Patnaik and Anbumozhi (1991)~ concluded that slope of 

increase in prices was much in paddy prices compared to commercial crops. The 

prices were b h  dwing November and December, March and April and Juty to 

August (lean seasons). Prices were at their lower level dwing the months of 

January to February, May to June and September to October, as these are the 

harvesting seasons for paddy. 

BOgahawatte, C. (1888). ' Seasonal tin rand whoksah pdGes of me m . - . . 
Cobmbo markets. Srl Lanka.' lndlan Journal of Agrlculural Economics, Vol. 43, No.2, Nr lC 
Jrmt, PP 138-147. 

Patndk, Uma Sankar, and Anbumozhi, K. (1991). Rlce behaulour of Indian agdcuRural 
commodities. Oiscavery Publishing Houae, New Delhi. 



Pavaskar (1978)'~ compared seasonal prlce variations wllh 

storage costs and concluded that, except for big traders who can store for ionger 

periods, storage of oils and oilseeds does not yield abnormally large returns. This 

study has not probed into the relative advantage or disadvantage between final 

products (oil and cake) and raw materials (pods and kernel). 

Agricultural prices have a tendency to display wide inter-year 

and intra-year fluctuations. The rise in agricuttural commodity prices will be more 

than proportionate to the change In productlon (Kahlon and Tyagl, 1983)". 

Agamal(1986)" concludes that there was no significant diRerence in the rate of 

increases in wholesale and farm harvest prices. Prices of gram and pulses as a 

group increased at higher rates compared to cereals. Also, prices of gram and 

pulses have fluctuated more, resulting in higher uncertainty compared to cereals. 

According to Kahlon and Slngh (1968)". prkes of wheat and gram follow 

normal seasonal pattern of peak in pre-harvest months and low in post-harvest 

months. The trend in the prices of groundnut showed a continuous upward 

movement and irregular fluctuations was uniform for any period. 

45 Pavaskar, Madhoo, (1978). Behaviour of Oikeeds Prices, Tata Economic Consullng 
Sedces, Bombay. 

Kahlon, A S. and Tyagi, D. S. (1 983). @ricu&ural price poCcy in India. N c d  Publishers Pd.  
Ltd., New Dehi. 
47 Agamd, N. L. (1986). &dcuRuraI prlces and marketlng In Indla, Mttal Publcatlons, New . - 

~ e h i .  
48 Kahlon, AS., and 8lngh, Bahrvlnder. (1988). Marketing of Groundnul In the Punjab, Punjab 
Agricultural University, ~udhiana. 



Selvara] et.d (1993)" observed that there exlsted seven 

complete cycles (from trough to trough) in production and nine complete cycles in 

prices of potato during 1961-62 to 1990-91. The maximum length of cycle was 8 

years and 6 years in case of production and price respecthrely. They also 

observed that oscillatory series was moving average type for both production and 

price series. 

Narender et. al. (1989)~ revealed that the growth of crop 

output in Andhra Pradesh has gone over a full circle of fluctuations over the 

period 1956 to 1981. It started with 1.55% per annum dcring 1956-59 to 1962-65, 

then accelerated to the highest (14.57%) in the subsequent period i.e., 1962-65 

to 1966-69. It declined to 4.79% during the period 1966-69 to 1972-75 and 

slumped further to lowest (1.39%) during 1972-75 to 1978-81. It was 10.40% 

over the complete perlod I.e., 1956-59 to 1978-81. For the state as a whole, area 

contribution towards output growth was negative in ail periods except during 

1956-59 to 1962-65 where R was of the order of 15.51%. 

Other earlier views of instabilities of agriculture were as 

follows. According to Slngh and George (1971T1, there was no vlslble trend 

indicating stable market conditions for paddy in Punjab State. Trend in price was 

Selvaraj, K. N, Kailasam C, and Sivakumar, S. D. (1993). 9 
potato in Nlkrris district. Tamil Nadu."&ricuRural Situation in India, Vol. XLVlI, No. 10, January. 
so Nannder, I, Madhava Swarny, G and Parthasarathy, P.B., (1988) +)lstrld&e 
measurement and decom~odllon of the n w h  of aarlculural outout In Andhra Pradesh.' 
pOricuRuraJ Situation in India, Vol. XLN, No. 1. Pgril, PP 3-8. 
'' Slngh, Ranjt and George,M. V. (1971). Marketing of rke In the Punjab. Gianl Plinting Press, 
Ludiana, February. 



much subdued as compared wlth the trend of arrivals, which Is due to 

Government's policy of foting ceiling price on paddy and rice. Results indicated 

that because of heavy arrivals of paddy, the price index was very low. On the 

other hand, when paddy arrivals are the iowest, the prlce lndlces are the highest 

in all markets. MaJundar (1965)~ supports that producer's share of the 

consumer rupee was generally low in the marketing period and high in the lean 

supply period, which was borne out by a study conducted by Ministry of food and 

Agriculure (1 9631% in respect of rice in Andhra Pradesh and Madras for the year 

1962. Accordhg to Prabha (1985)~ '  relatlw movement of prices of rlce may not 

be highty positively correlated with movement in the prices of other cereals like 

cholam, cumbu and ragl. The seasonal price rise of rice from trough to peak was 

less than 15% in 10 out of 23 years, while it was more than 20% in another 10 

years during 1955 to 1977. Mahanty (1985)~ reveals that with the increase in 

productlon, there was reductlon In geographlcat price varlatlons. The weather 

effect was detrimental to price stability - thereby indicating the vulnerability of 

crop production and prices to abnormal rainfall. According to Atteri et al. 

(1985j9, the prices of agriculural corn modlies were determined by supply and 

demand gaps of the current as we1 as the previous year. The relative prices of 

Majundar, N. A. (1965). ' Some notes on the price -ens of Slate - .  Tradi- 
F~od11ra1ns', Indian Journal of Agricultural Economics, Vol. 20, No. l . JanuaryMsrch, PP 53-56. 

Ministry of food and agriculture, Report on the Agriculural price poticy in India. Government 
of India, New Dehi, No.1 l 4  and 1 15 February 1983 (mlmo). 

Prabha (1985). ' m u r e  and behayiour of cweal PriGes in T-." Indian Journal of 
l$rlcu&ural Economlcs, Vol. XL, 110.3, July-September , PP 407408. 

Mahanty, B (1985). "- Pdcen aghlture A cast of P-. 
. . - W 

&ricuRural Situation in India, Vol. M I X ,  No. 11 February. PP 837-842. 



crops are also influenced by the relative demand and supply sltuatlons for the 

crops. Buccolo (1 985)" revealed that under constant market information, 

Variability of unpredictable price deviations was lower in centralized than in non- 

centrailzed markets. To the extent that meaksquared loss Is an acceptable 

weighting criterion, centralized pricing appears more efficient than non- 

centralized pricing. 

Empirical studies dealing w l h  price efficiency were wry few. 

Most of them are related to markets outslde Kerala. Jasd~mndla (1966)~ ,  

Slngh and Arora (1975)%, and RaJu and Von Oppen (1982)' studied whether 

movements in groundnut prices across markets and various product forms are 

synchronized or dhrergent. A common concluslon was that they were signHicantfy 

correlated implying perfect system of price signaling. However, Slngh (1965)'' 

observed dissimilar behaviour in groundnut prices between Bombay, Hyderabad 

G Atterl, B.R, Kumar, A and M. A. Muralidharan (1985). ' Factors affectlna the ~dces of some .. . 
ral c m  in I= Agricultural Situation in India, Vol. XL, No. 8 

November, PP 883487. 
Buccolo, Steven T (1685). " in centrali;zed and -d m&&" 

h o d c m  Journal of Agrlculunl Economlcc, Vol. 67, No.3, Aui)ust, PP 58340. 
Jasdanwalla, Z.Y. (1986). Marketing Efficiency in Indian Agricuflure, M e d  PubCshen, 

Bombay. 
Singh, Batwinder, and Arora, B. 8. (1675). " '  

- .  

Groundnut in Punlab Markets', &rkuRural Marketing, XV111(3) PP 5-12. 
Raju, V. T and Von Oppen,M. (1882). Marketing efficiency for selected crops in Semiad  

Tropical Indla. Progress report 32, ICRISAT Economics Program, Patancheru, Andhra Pradssh, 
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and J w r  Markets paper 68-80", Indian Society of Pgricultural Economics, Seminar on Market 
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and Kanpur markets durlng 1962-63. Correlation coefficient as a measure of 

market integration can serve only as an indicator of likelihood, given the many 

assumptions about market structure and conduct. Generally, some markets play 

the role of price setters and others take the clue from them, perhaps reflecting 

the price behaviour with some lag. The above studies have not probed into such 

aspects. 

Von Oppen et al. (1979)~ studied about the factors 

affecting pricing efficiency in the markets. They found that factors like distance 

between markets, size and age of markets, number of traders and commission 

agents, turnover of traders, density of crop production and population, number of 

telephones, markets arrivals per unit, sue of market yard, etc., significantly 

influence the degree of marketing efficiency. 

Kulkarnl (l965)", Kahlon and 81ngh (1968)~. Shgh and 

Arora ( 1 9 7 5 ) ~  and Pavaskar (1978)~  studled prlclng efflclency by analyzlng 

marketing margins. Kulkaml (1965) explained- how prices in terminal markets 

influence price formation in assembling markets. He found it unprofitable to 

a Von Oppsn, M,, RaJu, V. T., and Bapna, S. L, (1979). Foodgrain Markalng and &ricuRural 
Dewbpment in India, pages 173-92 in Proceedings of the Internatlonal Workshop on Soclo- 
Economic Constraints to Devebpment of Semi-Arid Tropical Agriculture, ICRISAT, Hyderabad, 
19-23 Febnrary. 
B3~ulkami, A P. (1985). Price Spread for Groundnut in trco Regulated Markets, pages 14765 in 
Seminar on Marketing of &t.icultural Commodities, Indian Society ofrbgricdural Economics 
Series 5, Bombay. 

Ibld, footnote, no. 49. 
6s Ibld, fadnote, no. 59. 
66 Pavaskar, Madhoo, (1978). Behaviour of Oilseeds Prices, Tata Economic Consulting Services, 
Bombay. 



purchase pods in the assembling markets, produce oil and cake, and sells them 

in Bombay or other local market. This observation was based on only four days 

price observations. As such further investigation based on comprehensive data 

mlght be required to fully endorse hls findings. 

Kahlon and Slngh (1968) and Singh and Arora (1975) 

anatyzed inter-market price differentials and found that prices in big markets are 

higher due to concentration of commission agents and processors. They also 

found traders making profis by buying product from small markets and selling 

them in big markets. 

Naraslmham (1994)" studied how groundnut markets were 

integrated using Koyck's distributed lag model. Results justified the fact that oil 

price at higher level market influenced the lower level markets. 011 price formed 

in  the lower level markets in turn influenced intra-market oil retail price on the one 

hand, end pods and kernal prices on the other. He observed that a rupee 

increase in oil price at higher level markets resulted in an increase of Re.0.12 to 

0.34 in the local markets on the same day and a rupee increase in the long run. 

But to realize 90% of the long-run effect, 5 to 19 days are required. Also to 

realize 90% of intra-market effects, two to ten days are required. 

Nuarrlmham, N. V., (1994). A Model for Commodity Wce -ern Ana)yis. Hlmalaya 
PubPshlng Home, Bombay. 1894. 



Kulkarnl (1965) examines the price behaviour of food crops 

recorded in a regulated market. His analysis showed that from 1959-60 through 

1961-62, there was a continuous declining trend in paddy prices at Ghoti, Nasik 

and Bombay. Monthly prlces of regulated markets do not show any association 

with the local supplies and was largety determined by the prices prevailing in 

other regulated markets. However, the local supply has significant influence on 

the price paid for the largest consignment marketed in bulk. I f  the total arrivals 

are large, the price paid for it is lower than the one paid when the total arrivals 

are small. 

1.3.3. Studies related to price response 

Anhough supply response has been a heavily researched 

topic, the literature on the response of aggregate output to price changes Is 

rather sparse. The tabte 1.5 gives the important contributions made in the past by 

several researchers. 

On the basis of tools and techniques used for measuring 

I 
farmer's response to prices, emplrlcal studies of supply. responsiveness can be 

divided into three groups. The first of studies has used graphic and tabular 

analysis. The maln names to be mentioned here are D h m  ~araln*, Jakhade 

* 
"\ 

Dhann Naraln (1985). Impact ol price movements on areas under srbcted crops in India 
1000-1838. Cambridge University Press, London. 
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* Reca, Luclo, C (1980). Argentina: Country case study of agricultural prices, taxes and 
subsidies, World Bonk Hlorldng paper 386, Washi ion,  D C. 
m Bond, Marian, E (1983). Agrlculural responses to prkes in SubSaharan AMca, lnternatlonal 
Monetary Fund staff papers 30, No. 4, PP 703-26. '' Qureshi, 8. K, S J MJIck and A N Slddique (1985). Some aspects of agricultural price and 
taxatiorf pobcies in Pakistan, Pakistan Institute of Dnrcbpmerd Economics, Research paper 
s e h s  No. 146, September, Ishmabad. 

Herdt, Robert W (1970). 'A, American Journal of 
A#culurai Economics, Vol. 52, November, PP 51 2-20. 

Bapna, Shanti L (1980). Aggregate suppty responses of crops in a dewbping region, New 
phi, Sulan chand and sons. 

Bapna, Shanti L, Binswanger, Hans P and Quizon, Jaime B (1984). ' Syskms of 
suook and factor demand eauations for sod-atid trookal M a o ,  Indlan Journal of &riculunl 
~~onornics, Vol. 39, No.2, PP 178302. 

Binswanger, Hans P (1989). The polcy response of agrlculwe, Pmeedlngs of the world 
bank annual conference on Devebpment Economics, Suppkment to the world bank economic 
d e w ,  PP 231-58. 

Krishna, Raj (1982). Some aspects of agricultural g r d h ,  price policy and equity in 
pvebping countries, Food Research hs t l l le  Studies, Vol. 18, No. 3, PP 239-80. 

Chhibbw, Ajay (1988a). -~nse in p a r i c u l t u r ~ m ,  S. 
Commander (Ed), Structural adjustment In agrlcutum : Theory and pradke, James Cuny 
Publishen, London. 
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Aggregate farm output 
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and ~aJundar", M V ~ e o r g e ~ ,  Gupta and NIajid8' and lastly ~amaladevl~~.  

The last followed a method in which the ranks of changes in prices and acreage 

of different crops durlng two periods are examined; she made use of not monthly 

price quotations but averages of 5 years. The second group of studies used 

regression or correlation coefficient. Names to remem bsr are Robert M $ten$ 

studylng Bengal. Orissa and Blhar, subbaraoM for Andhra Pradesh, S M 

Iiussalnas for East Pakistan and P V ~ o h n ~  for India. The third group of studies 

used multiple regression. Names to be recalled In this context are Rao and Raj 

Palanlvei, T (legs), a&areaate suppk response In lndlan aarlculture: some empirical 
dand The Indian Economic Review, Vol. XXX (2) JuIy4ecember. PP 
251-63. 
m Jakhade, V. M. and Majumdar, N. A (1864). Response of agricuture producers to price - A  
case of jute and rlce in India. lndlan Journal of Agricultural Economics, Vol. 19. 

George, M. V (1879). " a t r e n d o n  Kera- 
- .  . ." M. 

A Oommen ed). Kerab economy since Independence. Oxford and IBH publishing Co., New 
phi. 

Gupta S. C. and Majld, M.'(1965). Producer's response to change in prlce and marketing 
$oicies. Bombay. 

Kamaladevi, P. (1984). " Response of acreme to chanae in price -Astudv in Mdm state.' 
p m l c  Weew, September 1 8. 

Robert Stem, M. (1962). " Price responshreness of prlman, producers." The d e w  of 
Economics, Vol. U. 

Subbarao, K. (1969). Farm suppk resDonse - A case study of suaarcane In Andhra 
W." Indian Journal of Agriculural Economics, Vol. 24. 

Huwaln, S. M. (1964). 'A note on farmer's response to pdce In East Paldsthan.' The Paklstan 
Devebpment Review, Vol. 4. 

John P.V. (1968). Some aspects of the dructun of Indian rgrbduwl oeonoPny: iQ471ft  ta 
186142. Asia Pub Zshing House, Bombay. 



~t ishna~ .  satyanamyanaaB, W.  ere, D. ~ o m e s h ~  and R 4  ~rlshna". 

Dharm Naraln (1965) in his analysis of the impact of price 

movements on acreage, observed oscillatory movements of cyclical character in 

both acreage and relative price of sugarcane. "Durations of cycles are not 

uniform but the tendency for both area and price to trace cycles of approximately 

four to six year's duration persists through out." He argues that "price cycles 

are, in the main, supply cycles and area cycles are, in the main, price inspired." 

Expounding the cobweb hypothesis, Ezsklel (1 9 3 8 1 ~  had 

enunclated three condftions whkh must be futfllled, viz., (a) production Is entirely 

determined by producer's response to price under conditions of pure competition, 

(b) atleast one full period is required before production can be changed, and (c) 

the prlce is set by available supply. It is quite clear that while the first two may be 

* Rao, M. S. and Raj Krishna. (1965). ' Price expectations and amage response for h e a t  in 
Onar Pradesh." lndlan Journal of &dcuRural Economlcs, Vol. 20. 
88 8atyanar~yan4 Y. (1670). ' m affedinp a c r w a r u a a r c ~ n e  in India." Indian 
Journal ofrbgrlcuRunl Econornlcs, Vol. 52. 

Ibid, footnote No. 71 
SO~omssh, D. (1965). " Lona and short-term ebstldtles of acreaae under amps." Agrtcubral 
Situation in India, Vol. XX. 
9' Ibid, footnote No. 75. 

Ezikiel. M. (1938), The Quarterly Journal of Economics, Vol. LII, No.. 1 
February, PP 272. 
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consldered feasible, the third may not. Government Intervention has been, 

perhaps, most pronounced in sugarcane pricing than for any other agricultural 

commodity. This would seem to violate the cobweb assumptions but Waugh 

(1964)~ has demonstrated that h splte of prke interference's, the osc#latory 

movements characterising the cobweb may persist, though in a modified form. 

Jha and M41 (1971)~ examined whether this cobweb theorem can be applied to 

explain fluctuations in sugarcane acreage in North Bihar, over the period 1934- 

35 to 1964-65. Results showed that both static and dynamic type of fluctuations 

exists and it is of a convergent type. Assuming static demand there exists cycles 

of 4-5 year's duration. 

Mukhyee (1983)" revealed that rise or fall in cereal 

production leads to variations in the prices of cereals, whenever production 

declined, the prices of cereals increased. Thls Increase In prlce was reflected 

more in rice. Also, trend in prices of cereals was very much influenced by the 

trend In production of cereals. Thus ratlo of prices between cereals was quite an 

important factor for indicating its production position and also .for determining 

movemenl of cereals prices over the years. Waldu (1984)~ found that area as 

well as previous year's price of groundnut influences current year's product10 n. 

Walk and Patnalk (1984)" concluded that price has more explanatory 

significance In a study of price impact on area and output. Correlation between 

harvest price with pre-sowing price and average wholesale price was highly 

signincant. Also, output and area under potato were dependent upon Its harvest 



price lagged by one year. Further, while there was very close assoclatlon 

between harvest price and area and output of potato, there was, however, no 

significant relations hip between price and productivity. Stanlslaus (1 9 8 5 1 ~  

conclusively shows that prke is bu4 one of the several factors determining 

farmer's production decisions. 

Thus, the review of available literature reveals that studies 

related to the present topic were relatively few and outdated. Further, most of 

these studies were concentrated on the northern states o f  indla. No one, so far, 

has made any attempt to study the characteristics of individual agricultural 

commodities of Kerala. Here the present study makes an earnest attempt to fill 

this research gap in the field of agriculture. 

1.4. Plan of the study 

This study consists of 8 chapters. In the first chapter a 

' general lntroductlon, need and significance of the study, objectlves and a revlew 
- 

of earlier studies are given. The database and variables, period of study, 

commodities selected and the conceptual framework are described in the second 

chapter. A brief discussion of the important analytical and post-analytical tools is 

also included here. Growth and instability of agriculture in Kerala from 1960-61 

to 1995-96 and Its components of growth, share of dlstrlcts In total production, 

district-wise growth of production and productivity etc. are examined in the 3" 



chapter. The cycllcal p henomenon of agriculture is em plricalty assessed In the 

4Ih chapter. The following chapter analyses impact of price movements on 

agricultural production and productivity and their inter-relationships in agriculture. 

In  the next chapter, relative prlce variability is estimated uslng divisla prlce Index 

and the important aggregate sources of relative price variability of agricultural 

commodities are identified. This chapter also investigates nature of changes in 

price levels and variability after economic reforms using ARCH model. In chapter 

7, spatial price efficiency of agricultural prices is examined using integration 

techniques. A summary of the main flndlngs of the study and their implications 

for policy is given in the last chapter. 

1.5. Limitations of the study 

The study is based on time series data available from 

different publications and therefore the results depend upon their availability and 

reliability. Llmltations of these data often pose problems for the study. Slnce the 

analysis was done in a quantitative way, the actual experience may deviate 

slightly. Also, the study is restricted to Kerala state and therefore the flndlngs 

and suggestions may or may not have general application. 
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DATA AND METHODOLOGY 

In  this chapter we introduce our database, period of study, 

conceptual framework and analytical tools used in the present study. Each of 

them is briefly discussed in the following sections. 

2.1. Database and Variables 

This study is based upon time series data on production, 

productivHy and prices of important agricultural commodlties of Kerala. Both farm 

and wholesale prices are included in our analysis. The impact of economic 

reform is examined by taking dummy variables (both pre and post reform 

dummies), trend and seasonal factors and lagged values of prices. To identify 

the aggregate sources of relative price variability, variables like average rate of 

change of agriculural commodity prices, consumer price Indices (wlth 1960-61 

base), unemployment rate, real GNP growth rate, money supply, exchange rate 

etc. are used. 

The study mainly uses yearly data, but for analysing the 

Impact of liberalisation and price integration monthly data is also made use of. 

Since data on wholesale prices of all the 14 districts were not available we have 

taken the available district markets for different commodities. Eventhough our 



main analytical part deals wlth aspects of state as a whole a district-wise analysis 

also is attempted. 

2.2. Period of study 

The study covers a period of 36 years extending from 1960- 

61 to 1995-96. This period includes the pre and post green revolution period as 

well as the period before and after the introduction of structural adjustment 

programme of the country. For convenience, to examine the impact of economic 

reforms and price efficiency we have included only 10 calendar years i.e., from 

1987 to 1996. 

2.3. Commodities under study. 

The study analyses 12 crops under 2 categories: foodgrains 

and non-foodgrains. Under foodgrains category cereals - rice has been selected. 

Non-foodgrains have been divided into the following 5 categories. 

(1) oil seeds -Coconut 

(2) Plantation crops - Tea and rubber 

(3) Spices and condiments - Pepper, ginger, turmeric and arecanut 

(4) Fruits and vegetables - Banana, cashewnut and tapioca 

(5) Miscellaneous crops - Sugarcane. 



The selection of commodities under each category was 

made by taking into account its importance to the state economy. Due to the non- 

availabiltty of comparable data we have taken wholesale prices of 9 commodities 

like tapioca, coconut, pepper, ginger, arecanut, banana, turmeric, rubber and tea 

and farm prices of 9 commodities like rice, tapioca, coconut, pepper, ginger, 

arecanut, cashewnut, banana and sugarcane. 

The present study is based on both published and 

unpubllshed data collected from various sources. Data on area and production 

of crops cultivated in  the state are collected by the Bureau of Economics and 

Statistics, Government of Kerala. We have collected these data from their annual 

publications such as Statistics for Planning, Economic Review etc. Another 

important source of data is Directorate of Economics and Statistics (DES). W e  

used their publications like Season and Crop reports of Kerala, AgrlcuMural 

Statistics of Kerala, Land utilisation statistics etc. Apart from this, substantial 

volume of materials (especially wholesale and farm prices of agricultural 

commodities) has been drawn from the unpublished records kept by DES. Also 

relevant data has been taken from various issues of Monthly Abstract of 

Statlstlcs, Department of Statlstlcs, Central Statlsllcal Organisatlon, New Delhl. 



2.5. Conceptual Framework 

Some of the basic concepts used in this study like 

agricultural production, agricultural productivity, agricultural prices, cropping 

pattern, seasonaiity etc. are explained below. 

Agricultural production function relates agricultural output as 

a function of agricultural inputs such as area used, irrigation, rainfall, seeds, 

fertilisers etc. This is the same as a general production function except the name 

of variables. in theory, a production possibility set is a set X in the n+1 

dimensional space such that each point XI, X2, X3, ........., Xn+l in that set 

represents a possible combination of inputs XI, XZ, Xg, ........., Xn and the 

resultant output Xn+l gives a certain state of technological knowledge. 

Consider a subset xM of X such that the typical point Xm 

belonging to xM is a combination of inputs XI, XI, XJ, ........., Xn and the maximal 

output Xmn+l possible by the transformation of the inputs XI, X2, X3, ....--..., Xn. 

The subset X" is defined as the production function. All points belonging to X that 

do not belong to Xm represent "ineffIcientw comblnatlons of Input and output - an 



output less than the maximum possible by transforming the same combination of 

inputs, given the state of technological knowledge. 

The methods used for fitting productlon functions - the least 

squares method, the method of maximum likelihood etc. - are such that the 

underlying model obviously is +e,,+t = f(Xl, X2, X3, ....---.., Xn) +c ----- (1) or 

more commonly Xn+l = f(X1, X2, Xg, ...... ..., Xn)h where 'e' is an additive 

error-term and 'h' a muftiplicative one. In other words, the production 

function f(X1, X2, X3, ........., Xn) is conceived of as the expected value of output, 

given the inputs XI, X2, X3, ... ... ... , X") and not the maximal value. 

lndex of agricuhural production for the individual crops are 

calculated as a chain base method so as to account for the changes in 

concept/coverage in crop estlmatlon. For subgroup and groups of crops the lndex 

number of production is caiculated by using the following formula: 

E Pij X Pi0 
i.e.IP = X100 where, 

C Pi0 X PI0 

IP = lndex of production. 
Pij X Pio = value of current year's production of fh crop 

with base year price. 
Pio X Pio = value of base year's productlon of l'h crop. 



Productivity is used to express the power of agriculture in a 

particular region to produce crops without regard to whether that power is due to 

the bounty of nature or to the efforts of man. Agricultural productivity may be 

defined as a ratio of the index of total agricultural output to the index of any input 

used in farm production. It is, therefore, a measure of the efficiency with which 

inputs are utilised in production, other things being equal. According to Dewett, " 

productivity expresses the varying relationship between agricultural output and 

one of the major inputs like land or labour or capital, other complementary factors 

remaining the same ... ... ... ... ... ... ..". it may be borne in mind, that productivity is 

physical rather than a value concept.' The connotation of agriculural 

productivity engaged the attention of many an  economist at the 23rd annual 

conference of the lndlan Society of Agricultural ~ t a t l s t i c s . ' ~  After a thorough 

discussion, it was generalty agreed that the yield per acre may be considered to 

represent the agricultural productivily in a particular region and that other factors 

of production be considered as the possible causes for the variation while 

comparing it with the other regions. 

Productivity based on agricultural output per hectare may be 

accounted due to certain advantages, because land Is the most permanent and 

99 Gangull, B N (1938). Trends of agrlculure and poputatlon In the Ganges valley, London, PP. 
93. 
'* Kendall, M C (1939) "The neo~raphlcal dlstributlon of crop producttMty In Enatand', Journal 
of Royal Statistical Society, PP 162. 



b e d  among other factors for evaluating productivity. Recentfy, it has assumed a 

special attention due to population explosion and the relative returns from it. 

Therefore, to evaluate productivity indices, state level harvest prices for the 

corresponding years have been Incorporated. Thls gives the agricultural output 

per hectare (in Rs.). These indices were finally added up and divided by the total 

crop area to get the value of output per hectare (in Rs.). 

ProductivPy index means the calculation of an index of total 

output and an  index of all the factor inputs. 

i.e. INP = X100 where, 
I M S  

INP = lndex of productivity per hectare of net area sown 
1P = lndex number of production of all crops 
INAS = lndex number of net area sown. 

Price is the most important determinant of profd or loss in. 

farm enterprise. When market price is favourable in relation to cost it leads to 

profrt and provides incentive to producers to grow more. In farm enterprise, time 

factor Is quite important. Thls long gestation period exercises significant influence 

on price determination. We make use of wholesale and farm prices of agricultural 

commodities. 



Farm ~r lces  

Farm price is the price which is offered to the producer-seller in 

villages of his own produce or is prevailing in the village irrespective of the fact 

whether any transaction has or has not taken place. The report submitted by 

Thapar C,ommittee laid down the uniform definition of farm (harvest) price as The 

farm prlce may be defined as the average wholesale price at which the 

commodity is disposed off by the producer at the village site during the specified 

harvesting period. 

Wholesale price is the price received by the producer-seller 

for his agrlculturel produce which Is brought in the assembllng market from the 

villages or village hats by hlm or by his agent. Accordlngly, assembllng market 

may have a number of primary wholesale prices, i.e., the prices received by the 

producers from different shops in a market. Hence it is thought convenient to 

record the model wholesale price. The model rate is the price at which most of 

the transactions in  a particular wholesale market during the specified time 

actually take place during the peak marketing hours. 

1 
There are several types of fluctuations in  agrlcultural prices. 

They are briefly explained below. 



kona tern movements :- Long term movements in prices 

are caused by factors, which continue to operate for a considerable period afler 

they appear. These factors bring about a basic change in supply or demand 

condlilons. The change caused by these factors is generally of a permanent 

nature and generally no attempt should be made to suppress their impact on 

prices. However, attempts should be made to dilute their impact if the changes 

caused by them are sudden. 

Cvcllc fluctuations : Though a trend (long term 

fluctuations) does not show sudden and sharp turns, the cyclic fluctuations do 

reveal some sort of regular up and down movements around the trend. We often 

come across changes of a cyclic nature in live stock production, particularly pigs 

and poultry and a cyclic of production in case of some vegetables, fruit etc. The 

length of a cycle In production Is governed by the blologlcal characterlstlcs of the 

product. 

Seasonal fiuctuatlpns- The seasonal fluctuations too, 

affect the ultimate fluctuations in  prices as these appear in the agricultural sector. 

Agrlcunure Is a seasonal Industry In the sense .that a crop is sown only In a 

particular s p s o n  of the year and one has to wait for a year to have a similar crop 

again. This Interval obviously means that condnions of supply of a crop are not 

uniform throughout the year. There may be excessive supply of the crop 

lmmedlatety after harvestlng and It may taper off as the tlme passes. As demand 



conditions for quite a number of crops e.g., the food crops are likely to remain 

stable throughout the year(other things being the same), the changed supply 

conditions will obviousiy affect the prices and income of the farmers during the 

course of the year. 

Annual fluctuations : Annual fluctuations refer to the 

variations in production (and the consequent changes in prices) o f  certain 

products which take place rather in a regular manner. Such fluctuations are 

generally experienced in case of tree products. It is of common knowledge that, 

other things being the same, power of a tree to bear frug in a particular year, is 

determined by the size of production in  the preceding year. 

m a r  f l m  ;- These fluctuations have no 

system about them. They appear In the agricultural sector because of Irregular 

changes in the supply or demand for the agricultural products. The factors 

responsible for such fluctuatbns are e.g., drought, floods, pests and diseases, 

speculation in agricultural products etc. 

Fluduatlons due to the o~eratlon of cobweb theorem:- 

Operation ef cobweb theorem, in fact, explains another type of cyclical 

fluctuations In prices and output of certain products in agriculture. 

According to this theorem, some cycles are caused by the tendency of producers 

to base tomorrow's production plans on the proMs of current or recently past 



t I Fluctuations in arricultural ~r i cer  I 
Cyclic Fluctuations 

---+ Seasonal Fluctuat.ions 

k d  l 

Time El 
operations. Figure 2.1 shows some of the fluctuations described above. With 

figure 2.1, we  can recognise that one cycle generally covers a much smaller 

period than a long-term fluctuation. A seasonal fluctuation is a regular fluctuation 

like a cyclic fluctuation b'ut occurs many times within a period covered by a full 
/ 

cycle. 

We can see other types of fluctuations too. But the final 

fluctuations as observed in agriculture are the combined result of the operation of 

various factors causing these fluctuations. 

In a competltlve market wlth free flow of information, spatial 

price differences will be equal to or less than transportation costs between the 

two markets. These costs are often high in relation to the farm value of 

agrlculural commodHles. Hence, farm prlces differ by region dependlng on, 



whether the production area is near or far from the principal market areas. The 

market is said to perform efficiently if price differentials for a particular commodity 

arising from place, time and form differences would correspond closely to the 

costs incurred in providing the respective transportation, storage and processlng 

facilities. 

Thus, it is clear that a change in volume of flow from one 

region to another and its-price relationships between regions may occur if either 

any regional demand or regional supply curve shifts, or transfer costs change. 

When more than two regions are involved, complicated mathematical and 

geometrical anaiysis would be needed to determine the pattern of flow or the 

structure of prices. 

2.6. Analytical A~proach 

The methodology adopted for the study is both descriptive and 

anatytical. Analytical part of this study is classified into 6 sections, each of which 

relles upon entirely different methods and procedures. Here we are gMng a very 

brief idea about these methods and procedures and their detailed explanation will 

be given at the relevant part of this study. 

Assessment of growth of agriculture (aggregate, period-wise 

and crop-wise) Is done using log-lln model for the perlod 1960-61 to 1995-96 



taklng all observations In the series. These growth rates are decomposed Into 

growth rate of area, productivity and cropping pattern using the methodology of 

Aohok Parlkh (1966)'~'. Cadde Ville Index explains instabiliy of agriculure. 

Seasonal varlation of prlces is analysed by calculating monthly seasonal Indices. 

Cyclical trend of production, productivity and farm and 

wholesale prices are separated using second-degree polynomial function. Then 

cropwise cyclical behaviour of agricunural corn modities is analysed using 

harmonic anafysis. Calculating Fourler coefficients, we  estimated cyclical length 

and significance of these lengths is tested using F-test. Actual series is 

separated as serles generated by movlng average method, autoregresslve 

method and harmonic series using sample autocorrelation function. Significance 

of these autocorrelation coefficients is tested using Barlett test and Ljung-Box 

statistic. 

Interrelationships between production, productivity and farm 

and wholesale prices are tested applying 9 models. They are simple and multiple 

regression models and are given in  the relevant chapter. We estimated these 

models by the usual OLS method and thelr goodness of M by R ~ .  

Relative price variability Is calculated by constructing dlvlsia 

price index for prices received by farmers. This relative price variability is treated 

lM Ashok Parikh (1088). -of and e n d d  of coo,&udhg the i& 
number of agrlcuRunl productlon under constant cropping patternm, lndlan Journal of Agrlculural 



as dependent variable and aggregate factors influencing this Is taken as 

explanatory variables in the regression model. Changes in mean price levels 

and variability of each agricuttural commodity before and after 1991 is analysed 

by Autoregressive Conditionally Heteroskedastic (ARCH) approach. Using 

monthly wholesale prices, first, we tested whether ARCH effects are present or 

not by White's criteria and error model. These ARCH models are estimated by 

Ordinary Least Squares met hod and statistical significance of estimated 

coefficients are tested using Student's t test. 

Monthly wholesale prices of different markets at district level 

for the period 1987 to 1996 are used to test price emciency of agricultural 
l 

commodities. Depending upon the availability of data Thiruvananthapuram or l -- 
Einakulam market is treated as central market and others as local markets. 

Single lagged and actual local price is taken as independent variable to see the 

dependency of central market on local markets. Regression of local price on 

central market price and lagged price is estimated to classify markets having 

market segmentation, short-run or long-run market integration. Student's 1-test is 

used to test significance of estimates and R' for overall goodness of R 

Economics, Vol. XXI. No. 3, JulySepternber. 
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GROWTH AND INSTABILITY OF KERALA 
AGRICULTURE 

I n  this chapter we analyse the growth and instability of 

agricultural production, productivity and prices. Along with overall analysis, a 

crop-wise analysis also is attempted. First, we estimate growth rates of 

production for the whole period and for periods 1 (i.e., from 1960-61 to 1969-70), 

1 l (i.e., from 1970-71 to 1979-80), 1 l l (i.e., from 1980-81 to 1989-90) and 1V 

(i.e., from 1990-91 to 1995-96). Then these growth rates are decomposed into 

several components using index numbers. District-wise share and growth rates 

of production and productivity are compared for the period 1985-86 to 1994-95, 

because we have comparable data for all the 14 districts onty afler 1984-85. 

Instability of agriculture was estimated using Cadde Ville Index. At the end of 

this chapter, we discuss seasonal variation in agricultural prices. 

8.1 .Grow of A a m u r a l  P r o m  

Agricultural production showed an increasing trend during 

the selected period (1960-61 to 1995-96). Index number of agricultural 

production was steadily increasing during sixties and early seventies (see 

appendix 1). But it was decreasing during mid seventies, lowest during 1983 and 

then onwards progressbe trend. Total agricuttural production Increased at a rate 

of 1.5 percentage (see table 3.1) during this period. 



60  

Production of cereals was declining at a compound growth 

rate of 0.7%. It increased slightly during early seventies and eighties but afler 

mid eighties decrease in  production were lower than that of sixties. Between mid 

seventies to mid eighties, production of coconut showed declining trend but 

before and after these periods an increasing trend was visible. It was worst 

during 1983. Overall analysis revealed that coconut production increased at a 

rate of 2.1%. Production of plantation crops was increasing affer 1960s. 

Eventhough production of tea declined in  some years, that of rubber was 

continuously increasing. Increase In tea at a compound growth rate of 3.3% and 

in  rubber at 19.3% was visible. 

Spices - and condiments also showed an increasing 

production trend. Pepper production was less than that of 1960s during 1962-63 

to 1978-79 and 1982-83 to 1984-85, but between 1960-61 to 1995-96 its 

increment was at a rate of 5.4%. Ginger production continuously increased at 

12.5%. Arecanul production was greater in the later years than 1960s but its 

increment was only 3.8%. 

- Growth of fruits and vegetables was very low, even negative 

for some of the crops. Banana production was very low during mid seventies and 

cashewnut production was low In earty eighties. Tapioca production was high 

during mid sixties to early eighties but after that it also was declining. On the 

whole, banana (1.4%) and taploca (0.01%) production had an increasing and 



Table 3.1 

Compound Growth rates of Aaricultural Production 

Source : Estimated by the researcher. 

1990-91 
to 

Crops 1970-71 
to 

190081 
to 

196061 
to 

196061 
to 
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cashewnut (-0.6%) had a decreasing trend. Sugarcane was zlgzag during 

seventies but average growth rate was positive (1.11 %). 

3.1.1. Trend durlna 60s 

Total production showed an increasing trend during 1960-61 

to 1969-70. It increased at a rate of 7.7%. Eventhough the overall trend of 

cereal production had been decreasing, it was increasing during this period. Its 

growth was impressive and at a compound growth rate of 4.8%. Increment in 

coconut production was relatively greater during 1960s compared to the later 

years. The growth rate of coconut production over the period was worked out as 

5.2%. Rubber production increased at a rate of 37.1% during 1960-69. 

Compared to this, growth rate of tea was very small (only 2.7%). Some 

commodtties in  the category of spices and condiments showed declining and 

others an increasing trend during sixties. Pepper and ginger output lowered and 

that of arecanut increased. Compound growth rate of arecanut was 7.4% but 

that of pepper was -1.4%. Growth of fruits and vegetables was impressive but 

some of them depicted negative growth. While growth rate of tapioca (35.1%) 

and cashewnut (8%) was impresstve, that of banana was negative (-0.8%). 

Sugarcane production increased at 8.7%. Thus during 60s production of most of 

the commodtties was impressive. 



During this period growth rate of agricultural production 

steadily declined. The growth rate was -12.5%, the worst among the selected 4 

sub-periods (see table 3.1). This may be due to decrease in the production of 

rice, coconut, arecanut, banana, cashewnut and tapioca. Decrease in production 

was severe in banana production (37.5%), followed by cashewnut (10.8%), 

coconut (8.2%), tapioca (6.9%), arecanut (1.6%) and rice (1 -1%). Positive 

growth rate was visible for tea (6.4), rubber (14.7%), pepper (0.9%), ginger 

(12.1%) and sugarcane (1.4%). Thus, seventies were a better period for 

plantation crops and sugarcane and a worse period for cereals, oilseeds and 

fruits and vegetables. 

3.1.3. Trend d u n g  80s 

Compared to seventies, eighties were a better period for 

agricutfural production. I t  increased at a rate of 4.1%. This increase was highest 

in  the productlon of rubber (28.7%), followed by pepper (15.0%), glnger (10.9%), 

coconut (10.1%), banana (9.9%), cashewnut (7.7%), arecanut (5.4%) and tea 

(4.1%). But performance in  the production of rice (7.1%), tapioca (7.8%) and 

sugarcane (5.0%) was still bad. 



3.1.4. Trend durlna 00s 

During early nineties, agricullural production increased at a 

rate of 9.1%, better than sixties, seventies and eighties. Production of Individual 

crops, however, showed either decreasing or increasing trend. Growth of rubber 

(22 .l 96) was the highest followed by arecanut (15.2%), coconut (14.4%), pepper 

(9.1%) and tea (2.9%). Lowest growth was for sugarcane (-9.1%), followed by 

banana (-8.5%), rice (-6.9%), ginger (-6.5%), tapioca (-6.4%), cashewnut (-4.4%) 

etc. Thus, eventhoug h total production was increasing; some individual crap 

production had been decreasing during early nineties. 

Thus, on  the whole agricultural production increased during 

60s, 80s and early 90s, but it decreased during 70s. Growth of cereals was 

highest in 60s but negative during later periods. Seventies was a bad perlod for 

coconut and its growth rate was highest during early 909, followed by 80s and 

60s. Production of plantation crops was positive in all sub-periods. Greatest 

growth rate of tea was visible in 70s, then in 80s, 90s and was the lowest during 

60s. But growth rate of rubber was highest in 60s, foilowed by early 90s, 80s and 

Performance of spices and condiments was not in a uniform 

manner. 60s were worst for pepper production, early 90s were worst for ginger 

and 70s were worst for arecanut. Pepper production was highest during 80s 



followed by early 90s, and 70s. Ginger production was highest in 709, then in 

80s and 60s. Highest growth rate of arecanut production was during early 90s 

followed by 60s and 80s. 

In  case of fruits and vegetables, growth rate of banana was 

positive only during 809, cashewnut production was positive in  60s and 80s and 

that of tapioca was positive only during 60s. Banana and cashewnut production 

was worst during 70s and tapioca production was worst during 80s. Thus 

performance was not uniform in  sub-periods. Sugarcane production was 

continuousfy decreasing. Its growth rate declined from 8.7% (in 60s) to 1.4% (in 

70s) to -5.0 (in 80s) to -9.1 5% (in 90s). 

With these observations on the trend of production of 

agricultural commodities, now, we can analyze causes behind these trends by 

looking into the components of growth rate. Growth rate of production can be 

decomposed into several components and the method followed to decompose 

these growth rates is explained in the following section. 



3.2. Decomposftlon of Growth of A~rlcultural Production 

Decomposition of growth of production is done by 

constructing index numbers (by the method followed by Ashok Parlkh, 1966'm) 

and then calculating compound growth rates for these separated index numbers. 

From the raw data of agricunural production and area, first 

we constructed weighted index numbers with base year as 1960-61 and 

contribution of value product of each crop to total value product as weights. This 

index number of agricultural production is known as the agricultural production 

under prevalllng cropping pattern, composite of changes In productivity acreage 

and changes in cropping pattern (see appendix 1). 

Now, let the index of area under a particular crop Is denoted 

by Ait at time t and index of total area be denoted as At. AitfAt is known as 

index of proportion of area under crop i at time t. Let the total area index at time 

t+1 be At+l. Under the constant cropping pattern, the index of proportion of area 

under a particular crop is to be held constant. The allocation of At+1 should be 

made exactly In the same proportions. This means that AitIAt should be 

multiplied by the index of area under ail crops at time t+1, i.e., Ait/At X At+l. This 

will be the index of area under crop i at time t+1 under constant cropping pattern 

(see appendix 2). 



Let the index of agricultural production be Pt, which is a 

weighted average of indices of production under different crops (Pit). Using new 

index of area under each crop of year t+1, we can compute the index of 

production under each crop on the basls of constan( cropping pattern for year 

t+1. The formula will be 

Ait / A t  X At+l  
X Pit+l 

Ait+l 

Adding weights to the index of various crops, the above formula changes to 

Thls lndex is known as the lndex of agrkultural production under constant l 
cropping pattern at time t+1 (see appendix 3). The term constant cropping 

pattern implies that if proportions of area under each crop to total cropped area 

are held constant, what will be the production under each crop under changes in 

productlvlty per acre from time to time. 

Reflation of index number of agricultural production under 

prevailing crop pattern by the lndex number of agricultural production under 

constant crop pattern yields the contribution of changes in crop pattern in the 

absence of productkity and area changes (see appendix 4). Both these lndex 

numbers (the first two) have the element of productivity and area changes and 

deflation will eliminate this common factor. 

'" Ibid, footnote number 101. 



Deflation of the composite index of productivity and area 

changes by the index number of area yields the index number of contribution of 

productivity to total agricultural production (see appendix 5). Thus index number 

of agricuttural production under prevailing cropping pattern (IAM) can be 

decomposed into index number of agricultural production under constant 

cropping pattern (IAP) and index number of contribution of changes in cropping 

pattern (IAC). 

IAM = IAP X IAC. 

Index number of agricultural production under constant 

cropping pattern (IAP) can be again decomposed into index number of area (laA) 

and index number of productivity changes net of area (IAPr). i. e ., 

IAM = laA X lAPr X IAC. 

Calculating compound growth rates for these separated index numbers gives 

growth rate of agricultural production (GaM) as the sum of growth rate of area 

changes (GaA), growth rate of productivity changes (GaPr) and growth rate of 

changes in cropping pattern (GaC). That is, 

GaM = GaA + GaPr + GaC. 

Here sum of GaA and GaPr Is known as growth rate or production under 

constant cropping pattern (Gap). These estimated growth components of 

agricultural production are discussed below. 



3.2.1. Components of Growth rates of Production 
j1960-81 to 1995-961 

Growth components of agricuttural production are explained 

with the help of table 3.2. We know that (from table 3.1) agricultural production 

increased at a rate of 1.5% during 1960-61 to 1995-96. Out of this, contribution of 

productivity was 3.7%. But area (-0.3%), cropping pattern changes (-1.8%) and 

interactions of these three components (-0.1 %) lowered production growth rate to 

the level of 1 5%. Thus, eventhoug h agricutturai productivity improved after 

1960s, decrease in cropped area and cropping pattern changes pulled down 

growth rate of agricultural production to a lower level. 

In the case of cereals also productivity changes were high 

(3.0%) but decrement in area cultivated (-3.4%) and interactions (-0.3%) lowered 

its total growth rate to a level of -0.7%. Effect of cropping pattern changes was 

very small but negative. Thus area cultivated and cropping pattern changes were 

not favourable to rice production. 

Coconut production increased at a compound growth rate of 

2.1% due to the favourable effect of area cuttivated (3.1%), cropping pattern 

changes (0.2%) and interaction effects (0.1%). But its productivity decreased (- 

1.3%). Production of plantation crops increased during this period. Out of the 

production growth rate of 3.3% of tea, productivity growth rate (GaPr) was 4.2%; 

cropping pattern growth rate was 0.2% and interaction effect was positbe but 



very small. Thus productivity and cropping pattern changes were favourable and 

area changes (-1.1%) were unfavourable to tea production. But in  the case of 

rubber, changes in  area (9.1 W), productivity (9.1 %), cropping pattern (0.2%) and 

interaction effect (0.9%) were favourable and therefore there was a tremendous 

growth rate of 19.3 % after 1960s. 

Growth rates of spices and condiments were high due to 

their increase in  productivity. In the case of pepper, area (4.0%), productivity 

(0.8%) and cropping pattern changes (0.6%) were favourable. Cropping pattern 

changes (-0.1%) was unfavourable to ginger production, but high growth rates of 

area cultivated (1.6%) and productivity improvement (10.9%) increased total 

production. Cultivated area of arecanut decreased (-0.336) but high compound 

growth rate of productivity (4.3%) and cropping pattern (0.1%) increased 

production at 3.8% growth level. 

In  the case of fruits and vegetables, productivity of banana (- 

1.8%) and cashewnut (-3.6%) decreased and that of tapioca (5.3%) increased. 

Area and cropping pattern changes were favourable to banana cultivation. 

Eventhough area cuttivated Increased at a rate of 3.5%; decline in productlvlty (- 

3.6%) and unfavourable cropping pattern (-0.5%) decreased total cashewnut 

production. Similarly, decline in cultivated area (-4.7%) and unfavourable 

cropping pattern (-0.5%) decreased the total effect of tapioca to 0.01%. 



Table 3.2 

Components of growth rates of Agricultural Production 
(rssf)-sl to 1895-QQ 

Category 

Cereals 

Crops 

Ollseeds 

Plantation crops 

GaM 

Rlce 

Spices & 
condiments 

I Total I I 15 

-0 -7 

Coconut 

Tea 
Rubber 

Frults& 
Vegetables 

Notes : '0.0U and '(-)0.00' denotes very 

2.1 

3.3 
19.3 

Pepper 
Olnger 
Arecanut 

;mall values 

5.4 
12.5 
3.8 

Banana 
Cashewnut 
Tapioca 

GaC llntrradion 

1.4 
-0.6 
0.01 

Source : Same as in table 3.1 



Event hough productivity improved (3.5%), decline In 

cultivated area (-2.3%) and unfavourable cropping pattern (-0.01%) decreased 

production of sugarcane. Thus, in  nutshell, cultivated area of coconut, rubber, 

pepper, ginger, banana and cashewnut increased and that of rice, tea, arecanut, 

tapioca and sugarcane decreased. Productivity of rice, tea, rubber, pepper, 

ginger, arecanut, tapioca and sugarcane improved. Cropping pattern changes 

were favourable to coconut, tea, rubber, pepper, arecanut and banana and 

unfavourable to rice, ginger, cashewnut, tapioca and sugarcane. 

Growth components of agricultural production during 1960- 

61 to 1969-70 are presented in table 3.3. We have seen (from table 3.1) that 

compound growth rate of production durlng thls perlod was 7.7%. Out of thls, 

area changes contributed 5.9%, productivity improvement was 2.0% and 

Interaction effect was 0.1%. But unfavourable cropping pattern lowered 

production by 0.336. Thus, during 60s cultivated area and productivity increased 

production level. This fact was applicable to the production of cereals and 

plantatlon crops. In  the case of coconut, cultivated area (9.5%) Increased and 

cropping pattern (0.3%) was favourable but high rate of decline in productivity (- 

4.5%) decreased production level. This is same in the case of arecanut also. 

6.3% decrease in productivity lowered production growth rate of 14% to 7.42.  

Pepper production was negative due to its poor productlvtty (-7.5%) and 



Table 3.3 

Components of growth rates of Agricultural Production 
41960-61 to 1989-70) 

Source : Same as in table 3.1 

Category 

Cereals 

Ollseeds 

Plantation crops 

Spices & 
condiments 

Fruits& 
Vegetables 

Miscellaneous 

Total 
Notes : '0.00' and 

Crops 

Rice 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Arecanut 

Banana 
Cashewnut 
Taploca 

Sugarcane 

'(-)O.O(Y 

OaM 

4.8 

5.2 

2.7 
37.1 

-1.4 
1 .l 
7.4 

-0.8 
8.0 
35.1 

8.7 

7.7 
denotes very 

GaA 

3.5 

9.5 

0.3 
8.6 

6.0 
-0.9 
13.1 

5.8 
15.6 
7.9 

-4.1 

5.9 
small 

GaPr 

1.4 

4 .5  

4.2 
27.0 

GaC 

-0.2 

0.3 

-1.9 
-0.6 

daP 
(=G&+ 
(3*tl 

4.9 

5.0 

4.5 
35.6 

~ntsraction 

growth 
Rates 

0.1 

-0.1 

0.1 
2.1 

0.1 
0.2 
-0.3 

0.1 
-0.7 
2.4 

-0.6 

0.1 

-7.5 
2.4 
-6.3 

-7.4 
-4.1 
22.9 

15.5 

2.0 
vefues 

-1.5 
1.5 
6.8 

-1.6 
11.5 
30.8 

11.4 

7.9 

(-)O.OO 
-0.6 
0.9 

0.7 
-2.8 
1.9 

-2.1 

1 4.3 



unfavourable cropping pattern. But in the case of ginger, eventhough area 

cultivated declined (-0.9%) and cropping pattern was unfavourable (-0.6%), high 

rate of productivity growth (2.4%) caused production to increase at 1.1%. 

Changes in banana were just opposite to this. Area (5.8%) and cropping pattern 

(0.7%) were favourable and productivity rate (-7.4 %) was unfavourable to 

banana. Area (7.9%), productivity (22.9%), cropping pattern (1 .g%) and their 

interactions increased production of tapioca during sixties. Table also revea Is 

that sugarcane productivity was high (15.5%) but lowering of cultivated area (- 

4.1%) and negative cropping pattern (-2.1%) decreased production to 8.7%. 

Thus, during sixtles, cultivated area of all crops (except that 

of ginger and sugarcane) increased, productivrty of rice, tea, rubber, ginger, 

tapioca and sugarcane improved and cropping pattern was favourable for 

coconut, arecanut , banana and tapioca 

Seventies was a period of depression for agricultural 

production. Total production decreased (-12.5%) due to decrease in area (- 

1 .g%), productivity (-0.8%) and cropping pattern (-21.8%) (see table 3.4). I n  the 

case of rice and arecanut, there was a positive growth in productivity. But high 

negative growth of area and cropping pattern caused total production to decline. 

Negative growth of area cultivated, productivity and cropping pattern caused 



Table 3.4 

Components of growth rates of Aaricultural Production 
(1 970-71 to 1979-891 

Category 

Cereals 

Oliseeds 

Plantation crops 

Splces 8 
condiments 

Fruits& 
Vegetables 

Miscellaneous 

Total 
Notes : '0.00' and '(-)0.00' denotes vety small values 
Source : Same as in table 3.1 

Crops 

Rice 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Arec anut 

Banana 
Cashewnut 
Tapioca 

Sugarcane 

OaM 

-1.1 

-8.2 

6.4 
14.7 

0.9 
12.1 
-1.6 

-37.5 
-10.8 
-6.9 

1.4 

-12.5 

GaA 

-2.5 

-3.1 

-1.4 
5.9 

-2.3 
1.6 

-12.3 

-7.9 
-2.2 
-1.4 

-4.0 

GaPr 

1.5 

-4.7 

7.2 
7.8 

0.0 
8.2 
12.2 

-28.3 
-10.9 
-4.3 

5.2 

-1.9 1.08 

(3aP 
(=G&+ 
G*rl 

-1.0 

-7.8 

5.8 
13.7 

-2.3 
9.8 
-0.1 

-36.2 
-13.1 
-5.7 

1.2 

-2.7 

OaC 

-0.1 

-0.2 

0.7 
0.4 

3.2 
1.8 
-1.6 

0.7 
2.3 
-1.0 

0.3 

intaractlon 

growth 
Rat08 

0 .O 

-0.2 

-0.1 
0 -6 

0 .O 
0.5 
0.1 

-2.0 
0 .O 
-0.2 

-0.1 

-218 12.0 



decrease in the productlon of coconut and tapioca. In the case of tea, pepper and 

sugarcane decline in  area lowered production but improvement in productivity 

and favourable cropping pattern placed production to have a positive value. Area 

cultivated, productivity and cropping pattern were favourable to rubber and ginger 

and therefore their growth rate of production were high during 70s. Eventhough 

cropping pattern was favourable, decrease in productivity and area caused 

production of banana and cashewnut to have a high negative growth. 

Growth components of agricultural productlon during 1980- 

81 to 1989-90 was estimated and presented in table 3.5. The Table reveals that 

growth rate of 4.1% of total production was the contribution of area growth rate of 

-2.8%, productivity of 7.4%, cropplng pattern of -0.3% and their interaction effect 

of -0.2%. Thus during 80s, only the productivity was favourable and others were 

unfavourable to total production. This effect was same for rice, cashewnut and 

tapioca production but total effect of rice and tapioca became negative whereas 

that of cashewnut was still positive which imply its stronger effect of productivity. 

Area, productivity and cropping pattern changes of coconut and arecanut 

favoured their production. Eventhough total effect was positive, area effect of tea, 

productivity effect of pepper and cropping pattern effect of rubber and ginger 

were unfavourable. Banana production declined from 12.3% to 9.9% due to its 



Table 3.5 

Components of growth rates of Agricultural Production 
19980431 to 1988-90) 

Source : Same as in table 3.1 

Category 

Cereals 

Ollseedo 

Plantallon crops 

Spices & 
condiments 

Fruits& 
Vegetables 

Miscellaneous 

LTotal 
Notes : '0.00' and '(-)0.00' denotes very small values 

Crops 

Rlce 

Coconut 

Tea 
Rubber 

Pepper 
Ginger 
Arecanut 

Banana 
Cashewnut 
Tapioca 

Sugarcane 

GaM 

-7.1 

10.1 

4.1 
18.7 

15.0 
10.9 
5 -4 

9 -9 
7.7 
-7.8 

-5.0 

4.1 

GaA 

-9.6 

6.9 

-0.9 
11.4 

14.0 
2.9 
0.5 

5.5 
-4.2 
-12.1 

0.3 

-2.8 

GaPr 

3.5 

1.9 

4.7 
7.1 

-2.3 
9.5 
3.8 

6.7 
13.2 
5.0 

-5.8 

7.4 

Gap 
(=G&+ 
GaPr) 

-6.1 

8.8 

3.8 
18.5 

11.7 
12.4 
4.3 

,12.2 
9.0 
-7.1 

-5.5 

4.6 

GaC 

-1.0 

1.0 

0.2 
-0.4 

3.2 
-1.6 
1.2 

-2.4 
-0.8 
-1.0 

0.4 

03 

intaradon 

growth 
Rates 

0.0 

0.3 

0.1 
0.6 

0.1 
0.1 
-0.1 

0.1 
-0.5 
0.3 

0.1 

(1.2 



unfavourable cropping pattern (-2.4%). Sugarcane production had negative 

growth because of its decline in productivity. 

Thus, during 80s area cuitivated of coconut, rubber, pepper, 

ginger, arecanut, banana and sugarcane, productivity of all crops except pepper 

and sugarcane increased. Cropping pattern was favourable to coconut, tea, 

pepper, arecanut and sugarcane. 

3.2.1.5. Sub- perlod 1V 

The growth components of agricuftural production for the 

period 1990-91 to 1995-96 are presented in table 3.6. Table reveals that 

production growth rate of 9.1% was due to the strong effect of productivity. 

Eventhough area cultivated decreased and cropping pattern became 

unfavourable, productivity growth rate of 10.3% suppressed their negative effect 

and so total production increased at a rate of 9.1%. But for individual crops the 
. . 

situation is different. 

In  the case of cereals area cultivated was negatlve, cropping 

pattern was unfavourable and these negative values were greater than the 

positive growth rate of productivity and therefore total effect was negative. 

Coconut and arecanut production was increasing at a positive rate due to their 

favourable effect of area, productivity and cropping pattern. Cropping pattern was 



Table 3.6 

Components of growth rates of Aqricultural Production 

Category 

Cereals 

Oilseeds 

Plantation crops 

Splces & 
condlrnents 

Fruits& 
Vegetables 

Miscellaneous 

Total 
f 

Notes : 'O.O(Y and '(-)O.O(Y denotes very small values 
Source : Same as in table 3.1 

Crops 

Rice 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Arecanut 

Banana 
Cashewnut 
Taploca 

Sugarcane 

GaM 

-6.9 

14.4 

2.9 
22.1 

9.1 
-6.5 
15.2 

-8.5 
-4.4 
-6.4 

-9.1 

9.1 

GaA 

-7.7 

5.9 

0.5 
4.6 

6.8 
-10.4 
8.7 

6.8 
-2.0 
-12.2 

-22.2 

45 

GaPr 

2.8 

6.9 

3.3 
21.2 

4.9 
14.9 
4.0 

-15.0 
-7.4 
4.2 

9.4 

103 

Gap 
(=G&+ 
G*r) 

-4.9 

12.8 

3.8 
25.8 

11.7 
4.5 
12.7 

-8.2 
-9.4 
-8.0 

-12.8 

9.8 

GaC 

-2.0 

1.0 

-0.7 
-3.7 

-2.6 
-10.9 

1.8 

-0.7 
4.8 
1.2 

2.5 

4.6 

~ntsractlan ' 
growth 
Rat- 

0 .O 

0.6 

-0.2 
0 -0 

0 .O 
-0.1 
0.7 

0.4 
0.2 
0 -4 

1.2 

4.1 



unfavourable to tea, rubber and pepper but their production growth rate was still 

positive due to increase in area cuitivated and productivity. Strong negative area 

and cropping pattern effect caused total effect of ginger to be negative (-6.5%), 

strong negative productivity and cropping pattern effect lowered banana 

production to be at -8.5% and strong negative area and productivity effect 

decreased production of cashewnut (-4.4%). Area cultivated of tapioca and 

sugarcane declined at a rate of 12.2 and 22.2% respectively. Thus, eventhough 

productivity and cropping pattern was favourable, total effect became negative. 

In  nutshell during early 90s, area of rice, ginger, cashewnut, 

tapioca and sugarcane declined. Productivity of all crops (except banana and 

cashewnut) increased. But cropping pattern became unfavourable to rice, tea, 

rubber, pepper, ginger and banana. 

3.3. Dbtdct-wlse arowth of Aarlcultural Productloq 

i n  this part along with comparison of growth rates of 

production we will look into the share of each districts to total production. Below 

we can dlscuss these matters for each crop. Here we have taken only 10 crops, 

which are common to all the 14 districts. The empirical results are briefly 

discussed below. 



3.3.1. Rice Production 

District-wise growth rate of rice production (presented in 

table 3.7) showed that major share of rice production was contributed by 

Palakkad district (26.28% in 1985-86 to 32.39% in 1994-95) and least share by 

ldukki (1.41% in 1985-86 to 1.01% in 1994-95). All other districts come in 

between them. Another feature of rice production was that the proportion of area 

cuttivated increased during this period only in Palakkad. 

At the state level rice production decreased by 2.6% during 

1985-86 to 1994-95. District-wise growth rates showed that growth rate was 

greater in Kollam (20.6%) followed by Palakkad (3,8%) and Pathanamthitta 

(1.0%). In  all other districts growth rates were negative. Highest decrease in rice 

production was in Kozhikode (-19.4%) followed by Kannur (-11.0%), ldukki (- 

10.9%), Thiruvanant hapuram (-10,3%), Kasaragod (-9.6%), Ernakulam (-8.0%), 

Thrissur (-7.2%)' Malappuram (-6.l%), Kottayam (-2.7%), Alappuzha (-2.6%) and 

Wayanad (-0.636). Rate of decline in rice production was greater than state level 

in  most districts. 

3.3.2. Coconut Product lorl 

Table 3.8 revealed that coconut production was greater in 

Kozhikode. Its share in total production ranged from 8.76% to 17.91% during 



Table 3.7 

Share and growth rates of districts to state rice production 

Dlstrlct 11985- 11986- 11987- 11988- 11989- 11990- 11991- 11992- 

QLN 

PTA 

ALP 

/state I 
I l l l I I I I 

l oo l  loo1 lool 1001 1001 1001 1001 loo 
Source : Same as in table 3.1 



Table 3.8 

Share and growth rates of districts to state coconut production 



1985-86 to 1994-95. Share of Wayanad was Ihe least. Other districts come In 

between them. 

Growth of production of coconut was 14.9% at state level. 

Growth rates were greater than the state level in  the districts like Thrissur 

(17.9%)) Palakkad (28.0%)) Malappuram (28.0%), Wayanad (50.3%), Kannur 

(26.7%) and Kasaragod (34.3%), whereas growth rates were lower than it in 

Kollam (8.8%), Alappuzha (6.7%), ldukki (8.8%), Ernakulam (5.4%) and 

Kozhikode (14.0%). In districts like Pathanamt httta (1 -8%) and Kottayam (2.1%) 

growth rates of production were negative. Thus eventhough Kozhikode district 

contributed major part of total productlon; its growth rate was less than that of 

state average. 

3.3.3. Pepper Production 

Share of ldukki in total pepper productlon increased from 

14.69% in 1985-86 to 24.87% in 1994-95 and that of Wayanad from 19.72% to 

31.75% (table 3.9) during this decennial period. That was the least in Alappuzha 

Table also revealed that pepper production increased at a 

rate of 13.9% at state level. ldukki (25.8%), Ernakulam (35.5%) and Wayanad 

(24.8%) showed greater rates of growth than that of state level. Rates of growth 



Table 3.9 

. Share and qrowth rates of districts to state pepper production 

Dlstrlct 

TVM 

QLN 

PTA 

ALP 

KTM 

IDK 

EKM 

TCR 

PGT 

MPM 

KDE 

WYD 

CNR 

KSD 

State . 
Source : 

'1985- 
86 

4.73 

8.95 

4.63 

1.91 

3.22 

14.69 

3.22 

1.71 

1.41 

4.23 

8.75 

19.72 

15.90 

6.94 

100 
Same 

1986- 
87 

3.42 

4.93 

3.92 

3.42 

5.13 

16.40 

2.82 

3.22 

0.70 

2.82 

8.25 

17.61 

18.71 

8.65 

100 
as in 

1987- 
88 

2.11 

6.34 

4.33 

1.81 

3.02 

28.57 

3.72 

2.72 

0.80 

2.72 

6.04 

21.63 

12.58 

3.62 

100 
table 3.1 

1888- 
89 

2.41 

5.62 

3.31 

1.20 

2.61 

38.86 

2.41 

1.31 

0.50 

3.82 

1.31 

20.58 

11.95 

4.12 

100 

1989- 
90 

2.12 

6.67 

3.94 

1.21 

3.13 

35.25 

2.02 

1.52 

0.51 

1.62 

4.65 

16.97 

16.06 

4.34 

100, 

1990- 
91 

2.32 

6.25 

3.33 

0.50 

4.23 

30.34 

2.72 

2.22 

0.71 

3.02 

7.26 

16.23 

16.94 

3.93 

100 

1991- 
92 
1.81 

4.74 

3.33 

0.40 

3.43 

28.83 

2.52 

1.92 

0.71 

2.82 

6.96 

21.88 

17.64 

3.02 

100 

1992- 
93 

1.92 

5.05 

3.63 

0.40 

3.13 

28.76 

2.72 

1.61 

0.81 

3.13 

5.85 

20.79 

18.87 

3.33 

100, 

1993- 
94 

2.31 

5.63 

3.02 

0.30 

3.42 

26.76 

2.41 

1.61 

0.91 

3.42 

6.74 

24.75 

16.40 

2.31 

100 

1994- 
95 
1.92 

3.64 

2.33 

0.30 

1.42 

24.87 

16.48 

1.01 

0.51 

1.31 

2.93 

31.75 

10.01 

1.52 

100 

Average 

2.51 

5.78 

3.58 

1.15 

3.27 

27.33 

4.11 

1.88 

0.76 

2.89 

5.87 

21 . l9 

15.50 

4.18 

100 

CGR 

4.00 

0.60 

0.30 

45.10 

050 

2580 

3550 

-1.90 

4.60 

0.80 

4 8 0  

24.80 

11.00 

-23.40 

1390 



of Kollam (0.6%), Pathanamt hitta (0.3%), Kottayam (0.5%), Palakkad (4.6961, 

Malappuram (0.8%), Kozhikode (4.8%) and Kannur (1 1 .OM) were lower than 

state level growth rate. Compound growth rates of production of pepper was 

negative in Thiruvananthapurarn (-4.0%), Alappuzha (-65.1%), Thrissur (-1 3%) 

and Kasaragod (23.4%) districts. 

3.3.4. Ginaer Production 

Share of Kottayam in ginger production was 14.49% in 1985- 

86 but it decreased to only 1.21% in 1994-95 (table 3.10). Similarly share of 

ldukki decreased from 11.2796 to 9.0996, but that of Wayanad increased from 

25.35% to 55.1596, Other districts also show changes in  their share to total 

production. 

On the whole increase in ginger production at state level was 

at a rate of 0.5%. Decrease in the growth was 100.2% in Thiruvananthapuram, 

1.6%in Kollam, 19.5% in Alappuzha, 74.5% in Kottayam, 59.1% in Ernakulam, 

1 .l% in Palakkad, 7.2%% in Kozhikode and 22.7% in Kasaragod districts. But an 

increase In the growth rate was seen In Pathanamthitta (1 1.7%), ldukki (4.2%), 

Thrissur (1 8.5%), Malappuram (1 4.4%), Wayanad (5.8%) and Kannur districts. 



Table 3.10 

Share and growth rates of districts to state iqinlqer production 

r ~ l s ~ c t  

TVWl 

QLN 

PTA 

ALP 

KTfUl 

IDK 

EKM 

TCR 

PGT 

MPM 

KDE 

WfD 

CNR 

KSD 

State 
Source : 

196-  
87 

1.51 

5.12 

2.61 

1.10 

13.15 

16.06 

19.18 

0.60 

2.41 

1.31 

4.22 

25.70 

4.32 

2.71 

100 
as in 

1985- 
06 

1.91 

6.14 

3.02 

1.51 

14.49 

11.27 

18.11 

0.40 

2.62 

1.61 

4.93 

25.35 

5.03 

3.62 

100 
Same 

1987- 
88 

1988- 
89 

1989- 
90 

0.40 

2.12 

1.71 

0.60 

8.87 

16.13 

15.22 

0.91 

2.82 

0.91 

3.63 

39.52 

4.44 

2.72 

100 
table 3.1 

1992- 
93 

1.91 

5.03 

3.62 

0.40 

3.12 

28.67 

2.72 

1.91 

0.80 

3.12 

5.84 

20.72 

18.81 

3.32 

l00 

1990- 
91 

1991- 
92 

1993- 
94 

2.31 

5.63 

3.02 

0.30 

3.42 

26.76 

2.41 

1.61 

0.91 

3.42 

6.74 

24.75 

16.40 

2.31 

I00 

0.40 

2.11 

2.71 

0.40 

7.33 

14.96 

11.04 

1.00 

3.41 

0.80 

5.62 

43.47 

4.12 

2.61 

100 

0.70 

2.62 

3.92 

0.30 

5.23 

12.58 

11.97 

0.80 

2.72 

0.70 

2.92 

50.60 

4.02 

0.91 

100 

1994- 
95 

0.30 

1.71 

2.02 

0.30 

6.25 

13.91 

11.39 

1 . 0  

3.23 

0.71 

4.84 

48.59 

3.63 

2.12 

[ 100 

0.50 

2.22 

4.03 

0.50 

3.32 

10.37 

10.88 

0.60 

2.92 

0.70 

1.81 

58.01 

3.32 

0.81 

100 

0.00 

3.03 

3.64 

1.21 

1.21 

9.09 

6.06 

0.61 

11.52 

1.21 

2.42 

55.15 

3.64 

1.21 

l l00 

Average CGR 

1.00 

3.57 

3.03 

0.66 

6.64 

15.98 

10.90 

0.95 

3.33 

1.45 

4.30 

39.19 

6.77 

2.23 

100 

-1002 

-1.60 

11.70 

-19.50 

-74.50 

4.20 

69.10 

18.50 

-1.10 

14.40 

-720 

5.80 

19.50 

-22.70 

4.50 



3.3.5. Turmeric Productlon 

Ernakulam contributed highest share (15.52%) and 

Thiruvananthapuram (0.23%) least share in turmeric production (table 3.11). 

Other district's share lies in between these 2 figures. 

Analysis revealed that state level production of turmeric 

increased at a rate of 4.4%. Increase in turmeric was greater than state level in 

districts like Thiruvananthapuram (?.l%), Pathanemthitta (13.4%)' ldukki 

(47.1 %), Ernakulam (1 6.3%), Palakkad (21.0%), Malappuram (41 .l %), 

Kozhikode (26.5%) and Kannur (16.8%). Turmeric production decreased In the 

districts like Alappuzha (55.6%), ~ot tayarn (42.7%), Thrissur (1 1.6%), Wayanad 

(10.9%) and Kasaragod (33.0%). Thus, growth rate of production of turmeric was 

the hlghest in ldukki and the lowest in Alappuzha. 

3.3.8. Arec anut Productlon 

Kasaragod (19.71%) contributed the highest share and the 

lowest share was from Alappuzha (1.75%) (table 3.12). Other dlstrlct shares lie In 

between these figures. 

Between 1985-86 to 1994-95, state level arecanut 

production increased at a rate of 13.1%. Growth rate of districts whlch lie above 



Table 3.1 1 

Share and growth rates of districts to state turmeric production 

Dlstrlct 

N M  

QLN 

PTA 

ALP 

KTM 

IDK 

€KM 

TCR 

PGT 

MPM 

KDE 

WYD 

CNR 

KSD 

Stae 
Source : Same as in table 3.1 

1985- 
85 

0.33 

1.76 

1.32 

0.55 

36.22 

0.99 

4.50 

10.10 

2.63 

6.04 

7.79 

2.85 

I 100 

1986- 
87 

0.20 

1.71 

1.11 

0.60 

27.87 

9.76 

4.23 

8.85 

2.21 

5.23 

9.15 

3.02 

loo 

1987- 
88 

0.20 

3.72 

2.52 

0.40 

26.66 

9.05 

13.7213.1812.7814.70 

3.82 

8.95 

1.91 

6.94 

11.2012.8810.5611.30 

9.66 

2.82 

100 

1988- 
89 

0.20 

3.30 

2.00 

0.50 

22.80 

8.40 

3.60 

10.10 

2.30 

6.60 

11.00 

3.20 

loo 

1989- 
90 

0.20 

3.42 

2.01 

0.60 

21.55 

7.85 

14.30 

3.32 

10.47 

2.62 

7.96 

12.19 

2.62 

100 

1990- 
91 

0.20 

3.92 

1991- 
92 

0.10 

4.32 

1992- 
93 

0.20 

1.11 

2.21 

0.10 

10.26 

13.98 

17.71 

2.41 

14.49 

5.03 

9.96 

9.05 

12.07 

1.41 

1 100 

1993- 
94 

0.20 

1.21 

1.81 

0.00 

11.88 

12.08 

17.52 

1.51 

15.21 

6.45 

9.47 

9.47 

12.49 

0.70 

100 

2.11 

0.50 

17.81 

8.85 

15.09 

2.72 

10.06 

3.22 

10.66 

10.8811.17 

11.47 

2.21 

1 100 

1.81 

0.60 

15.28 

10.85 

14.57 

3.02 

12.96 

3.92 

10.15 

8.84 

11.96 

1.61 

I 100 

1994- 
95 

Average CGR 

7.10 

4.00 

13.40 

55.60 

42.70 

0.50 

3.93 

1.91 

0.40 

5.84 

0.23 

2.84 

1.88 

0.43 

19.62 

9.16 

21.65 

4.13 

15.11 

6.04 

11.98 

5.24 

12.89 

1.21 

100, 

9.10 

15.52 

3.33 

11.63 

3.63 

8.50 

10.06 

11.07 

2.17 

l00 

47.10 

1630 

-11.60 

21.00 

41.10 

26.50 

-10.90 

16.80 

33.00 

4.40 



Table 3.12 

Share and rrrowth rates of districts to state arecanut production 



the state average include 21.4% in Idukki, 15.8% in Palakkad , 21.9% in 

Malappuram, 23.096 in Wayanad, 32.736 in Kannur and 22.1% in Kasaragod. 

Production in northern districts (Thiruvanant hapuram, Kollam, Pathanamt hitta, 

Aiappuzha and Kottayam) lncludlng Ernakulam decreased durlng the selected 

period. 

Share of banana production was more or less the same in all 

the 14 districts (table 3.13). Their range was 5.64% to 8.57% in 

Thlruvananthapuram, 5.64% to 7.75% in Kollam, 5.04% to 7.75% In 

Pathanarnthitta, 2.32% to 4.13% in Alappuzha, 8.87% to 12.58% in Kottayam, 

3.62% to 7.46% in Idukki, 9.06% to 12.14% in Ernakularn, 6.74% to 8.97% in 

Thrlssur, 8.27% to 10.67% In Palakkad, 9.88% to 15.01% In Malappuram, 3.83% 

to 6.84% in Kozhikode, 4.02% to 8.36% in Wayanad, 6.04% to 7.65% in Kannur 

and 1.51% to 3.93% in Kasaragod distrlcts. 

Growth rate of banana production was 13.2% at state level. 

Olstrlcts havlng growth rates, whlch lles above this state average were ldukkl 

(1 3.9%), Thrissur (1 5.3%), Palakkad (1 8.4%), Malappuram (22.2%), Wayanad 

(35.8%), Kannur (1 6 .O%) and Kasaragod (21 -4%). Other district growth rates 

were less than that of state level. 



Table 3.13 

Share and growth rates of districts to state banana ~roduction 



3.3.8.. Taploca Productlon 

District-wise share and growth rate of tapioca production 

was given in table 3.14. Share of tapioca production was greater in southern 

districts like Thiruvanant hapuram, Koilam, Kottayam etc. and was lower in 

northern districts like Kozhikode, Wayanad, Kasaragod etc. 

During the selected decenial period state level tapioca 

production decreased at a rate of 9.1%. The rates of decline were greater in 

Thiruvanant hapuram(l8.0%), Pathanamthitta (14.8%), Alappuzha(20.3%), 

Kottayam(l7.3%), Ernakuiam(l3.2%), Thrissur(l0.4%) and Kasaragod(30.5%). 

Tapioca production in Kozhikode (6.2%) and Palakkad (4.736) districts increased. 

3.3.8. Rubber Productlon 

Share and growth of rubber production across districts are 

presented in table 3.15. As the table shows major part of production was 

contributed by Kottayam(24.93%) and least share by AIappuzha(1 .l2%) and 

Wayanad (0 .15%) .  Other districts lie in between them. 

The growth rates of rubber production were greater than the 

stale level o f  26.296 in districts like Thiruvananthapurarn, Pathanamthitta, Idukki, 



Table 3.14 

Share and nrowth rates of districts to state tapioca production 

Source : Same as in table 3.1 



Table 3.15 

Share and qrowth rates of districts to state rubber production 

DlsMct 

TVM 

QLN 

PTA 

ALP 

KTM 

IDK 

EKM 

TCR 

PGT 

MPM 

KDE 

WYD 

CNR 

KSD 

State 
Source : 

1935- 
86 

4.54 

10.79 

8.17 

1.41 

27.42 

7.96 

10.58 

3.43 

3.83 

6.15 

6.65 

0.81 

4.64 

3.63 

100 
Same 

1986- 
87 

4.54 

10.60 

8.48 

1.41 

27.25 

7.87 

10.80 

3.23 

4.04 

6.26 

6.46 

0.81 

4.74 

3.53 

100 
as in 

1987- 
88 

4.63 

10.27 

8.96 

1.41 

26.49 

7.65 

11.08 

3.52 

4.03 

6.14 

6.45 

0.81 

5.04 

3.52 

100 

table 3.1 

1988- 
09 

4.64 

10.18 

8.67 

1.41 

25.81 

7.36 

11.19 

3.53 

4.44 

6.25 

6.45 

0.71 

5.75 

3.63 

100 

1989- 
90 

4.62 

10.05 

8.54 

1.41 

25.03 

7.94 

11.16 

3.52 

4.62 

6.43 

6.53 

0.80 

5.53 

3.82 

100 

1990- 
91 

4.73 

10.46 

8.35 

1.41 

24.14 

7.95 

11.17 

3.52 

4.73 

6.54 

6.34 

0.80 

5.63 

4.23 

100 

1991- 
92 

7.55 

11.27 

14.79 

0.91 

15.19 

11.17 

5.03 

3.82 

5.84 

6.14 

5.33 

0.91 

6.94 

5.13 

100 

COR 

40.00 

18.70 

40.30 

3.50 

21.70 

30.80 

29.20 

22.40 

32.70 

18.30 

8.60 

17.10 

32.20 

31.80 

26.20 

1992- 
93 

5.84 

8.56 

11.38 

0.60 

26.38 

8.66 

12.89 

2.82 

4.23 

4.93 

3.93 

0.60 

5.24 

3.93 

100 

1993- 
94 

5.75 

8.47 

11.19 

0.60 

25.91 

8.37 

13.10 

3.02 

4.54 

4.94 

4.13 

0.60 

5.44 

3.93 

100 

1994- 
95 

5.74 

8.36 

11.28 

0.60 

25.68 

8.26 

13.19 

3.12 

4.63 

5.04 

4.03 

0.60 

5.54 

3.93 

100 

Average 

5.26 

9.90 

9.98 

1.12 

24.93 

8.32 

11.02 

3.35 

4.49 

5.88 

5.63 

0.75 

5.45 

3.93 

100 



Ernakulam, Palakkad, Kannur and Kasaragod. Decrease in productlon occurred 

only in  Alappuzha district. 

3.3.10. Cashewnut Productlon 

Kannur and Kasaragod contributed major shares of 

cashewnut production and lowest shares were from Kottayam, ldukki and 

Wayanad (table 3.16). State level cashewnut production increased at a rate of 

2.1% durlng 1985-86 to 1994-95. This Increment was lower than district 

increments of Thiruvananthapuram, Alappuzha, Idukki, Kozhikode, Wayanad and 

Kannur. State level production growth rate was very small due to the negatlve 

growth rate of Kollam, Pathanamt hitta, Kottayam , Ernakulam, Thrissur, Palakkad, 

Malappuram and Kasaragod. 

Thus, on  the whole, during the selected 10 year period, state 

production of coconut, pepper, turmeric, arecanut, banana, rubber and 

cashewnut increased while that of rice, ginger and tapioca showed a declining 

trend. In every districts 2 to 7 crops showed negative growth rate. Alappuzha 

and Kottayam had negatlve growth rate for 7 crops whlle ldukkl, Palakkad, 

Kozhikode and Kannur had negative growth rate for only 2 crops. 



Table 3.16 

Share and arowth rates of districts to state cashewnut ~ r ~ d ~ ~ t i ~ n  

86 87 88 
NAll 3.02 2.02 2.72 

QLN 5.54 7.26 8.17 

PTA 1 2.92 2.72 

ALP 0.81 1.71 2.32 

KTM 0.20 0.60 0.60 

IDK 0.20 0.20 0.20 

EKM 

TCR 

POT 

MPM 

KDE 

WYD 

CNR 

KSD 

State 1 1001 1001 100 
Source : Same es In table 3 

- 
CGR 

10.30 

3.00 

-21 .l0 

26.40 

-1320 

2230 

-18.10 

320 

- 1 9 3  

-29.70 

11.70 

6.50 

12.10 

1 5.60 



3.4 Dlstrlct-wlse arowth of Aarlcultural Productivlty 

District-wise growth rates of agricultural productivity (both 

crop-wise and total for the perlod 1985-86 to 1994-95) are presented in table 

3.17. Below are given a brief explanation about them. 

Durlng the selected period rice p r o d u c t l ~ y  at the state level 

increased at a rate of 4.0%. This growth was greater than that of state average in 

Pathanamt hltta, Kottayam , Idukki, Thrlssur, Palakkad, Malappuram and 

Wayanad and lesser in districts like Thiruvananthapurarn, Kollam, Alappuzha, 

Ernakularn, Kozhikode, Kannur and Kasaragod. Thus, rice productivity increment 

was the highest in Wayanad and lowest In Ernakulam. 

3.4.2. Coconut Productlvlty 

Coconut productivity in Kerala increased at a rate of 7.4% 

durlng the selected decennial perlod. Its productlvtty Increment was greater than 

state increment in districts like Thiruvananthapuram, Idukki, Palakkad, 

Malappuram, Kozhikode, Wayanad, Kannur and Kasaragod. But was less than 

state average in districts like Kollarn , Pathanarnt hitta, Kottayam , Ernakulam and 

Thrlssur. Productivlty of coconut decreased onty in Alappuzha district. 



Table 3.17 

Districtwise growth rates of Agricultural Productivity 



5.4.3. Rubber Productivity 

Rubber productivity increased in all districts during mid- 

elg htles to mld-nlnetles. Dlstrlct productlvly growth was greater than st ale 

productivity growth of 14.2% in Kollam(18.3%), Pathanarnt hitta(l9.2%), 

ldukk1(22.0%), Ernakulam(l5.9%), Thrissur(17.5%) Wayanad(lS.l%), 

Kannur(l4.9%) and Kasaragod(l7.4%). This rate was greater in 

Thiruvanant hapuram , Alappuzha, Kottayam, Palakkad, Malappuram and 

Kozhlkode. Thus rubber productivity growth was the greatest in Idukki and 

lowest in Alappuzha. 

During the selected decennial period, pepper productivity 

decreased at a compound rate of 4.2%. This decrement of growth rate was the 

greatest In Alappuzha(26.9%), followed by Malappuram(l9.1%), 

Wayanad(4.8%), Kozhikode(4.6%) and Thiruvanant hapuram(very small %). But 

we can see Increase of productlvlty In Kollam(O.7%), Pathanamthltta(l.5%), 

Kottayarn(l0.8%), ldukki(12.696) and Ernakularn(3.0%). One special feature was 

the decline of pepper productfvity in northern districts during 1985-86 to 1994-95. 



3.4.5. Ginrrer Productivity 3 3 8  * I &  T1-J % 

5 A V/P\' 

State ginger productivity increased at a rate of 23.7% during 

mld eighties to mid nineties. District-wise analysis showed that state productivity 

growth rate was lesser than that of districts in Thiruvanant hapuram (44.6%), 

Kollam (29.4%), Thrissur (36.8%), Malappuram (39.5%), Kozhikode (62.1 %) and 

Kannur (37.4%). They were smaller in  Pathanarnthiita (5.9%), Kottayam (11.9%), 

l dukki (23.5%) and Kasaragod (14.8%). Alappuzha, Ernakulam, Palakkad and 

Wayanad showed a decline in  their rate of productMty growth of ginger. 

3.4.6. Turmeric Productivity 

Turmeric productivity increment was only 1 5% during 1985- 

86 to 1994-95. Kollam, Pathanamthitta, Alappuzha, Kottayam and Wayanad 

showed a decrease in the productivity rate of turmeric. Increment was the highest 

in Thiruvananl hapuram (32.0%), followed by Kozhikode (1 5.5%), Kasaragod 

(14.6%), Ernakulam (1 3.3%), Kannur (6.2%), Malappuram (5.9%), Thrissur 

(5.0%), Paiakkad (2.9%) and ldukki (1.0%). Thus its increment was highest in 

Thlruvananthapuram and lowest In ldukkl and decrement was highest In 

Alappuzha and lowest in Kottayarn. 



Arecanut productivity increased at a compound rate of 6.238 

at state level during the selected decennial period. Increment was greater than 

this in ldukki (29.3%), Thrissur (9.7%), Malappuram (1 7.7%), Kannur (8.7%) and 

Kasaragod (10.5%) and lower in Kollam (4.0%), Pathanamthitta (1.9%), ! 
Palakkad (4.01) and Wayanad (1 3%). During 1985-86 to 1994-95, arecanut 

productivity decreased in Thiruvananthapuram, Alappuzha, Kottayam, Ernakulam 

and Kozhikode. Thus, arecanut productivity growth varied from -9.6% to +29.3% 

during the period under study. 

Increase In banana productlvlty was only 2.4% at state level 

whereas in  Thiruvananthapuram (4.0%), Kottayam (6.2%), ldukki (1 1.7%), 

Ernakulam (4.5%), Malappuram (9.6%), Kozhikode (4.2%), Wayanad (6.6%), 

Kasaragod (5.5%) etc. growth rate was much greater than state average. I n  

Pathanamthita, Palakkad etc. growth rate was lower than state increment. In 

some dlstrlcts (Kollam, Alappuzha, Thrlssur and Kannur) banana productivtty 

showed a decelerating trend. 



During 1985-86 to 1994-95, tapioca productivity increased in 

all dlstrlcts. Thlruvananthapuram, Pathanamthitta, Alappuzha, Kottayam, 

Ernakulam, Kannur, and Kasaragod had relatively lower growth rate compared to 

the state average of 5.9%. But this growth rate was greater in Kollam, Idukki, 

Thrissur, Palakkad, Malappuram, Kozhikode and Wayanad. Table shows that 

tapioca productivity growth was the highest in Wayanad and the lowest in 

Kasaragod. 

3.410. Cashewnut Productivity 

Event hough cashewnut productivity declined in 

Pathanamthkta, Palakkad and Kasaragod, state productivity showed an 

increment of 8.7%. This increment was the greatest in Idukki, followed by 

Thlruvanant hapuram , Kannur, Wayanad, Kozhikode, Alappuzha, Kottayam, 

Malappuram, Thrissur, Ernakulam and Kollam. 

In nutshell, at the state level only pepper had decllnlng 

productivity at the selected period. Productivity of rice, rubber and tapioca 

increased in all districts while others showed decelerating trend in some dlstrlcts. 



5.5. Growth of Prlces 

Rates of growth of price are estimated for both wholesale 

and farm prices of agricultural commodities. Table 3.18 reveals that growth rate 

of wholesale prices during 1960-61 to 1995-96 ranged from 18.0% to 22.7%. 

Rate of growth was the highest in spices and condiments and lowest in plantation 

crops. This rate was highest for pepper and ginger prices (22.7%) followed by 

tapioca (22.436), arecanut and turmeric (22.0%), coconut (21.4%), banana 

(19.836), tea (19.1%) and rubber (18.0%). 

i n  the case of farm prlces, growth rate during the selected 

period ranged from 15.4% to 29.7% (see table 3.19). Farm prices of cashewnut 

had the highest growth rate (29.7%), followed by tapioca (23.4%), pepper 

(23.2961, ginger (22.9%), coconut (22.5%), banana (20.0%), sugarcane (1 8.8%), 

arecanut (18.6%) and paddy (15.4%). Thus, farm prices had higher growth rate 

than wholesale prices of agricultural commodities In Kerala. 

Growth of agricultural commodities is now compared in 

figures 3.1 to 3.12. ~venthoughproductlon and productivity of some commodities 

had declining trend during the selected period, prices (both wholesale and farm 

prices) had a tremendous increase for all commodities. This leads to the 

acceptance of our null hypothesis that growth of prlces was greater than that of 

production and productivity in Kerala agriculture. 



Table 3.18 

Growth rates of Wholesale Prices 

l Commodltles l~ rowth  Rates 1 

Table 3.19 

Taploca 
Coconut 
Pepper 
Glnger 
Arecantit 
Banana 
Turmeric 
Rubber 
Tea 

Growth rates of Farm Prices 

22.40 
21.40 
22.70 
22.70 
22.00 
19.80 
22.00 
18.00 
19.10 

l Commodltles IGrowth Rates 

Source : Same as in table 3.1 

Paddy 
Taploca 
Coconut 
Pepper 
Ginger 
Arecanut 
Banana 
Cashewnut 

\sugarcane 18.8 
Source : Same as In table 3.1 
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3.6. Instabilh in Agriculture 

We have seen that Kerala agriculture achieved hlgh growth 

rate after 1960s but instability too has increased. i n  this section an attempt is 

made to estimate the instability of agriculture using Caddy Ville Index (CVI). A 

linear trend was fitted to the time series data and whenever the trend was 

significant, the Coefficient of Variation (CV) was calculated using the formula 

CV = Standard Deviation / average X100. 

The greater the value of CV, the lower will be its stability. 

Slnce, it is denoted in percentages, If the value of CV were greater than 100, it 

shows greater variability and vice versa. To quantlfy the instability we use the 

instability index, CVI. For this CV for unadjusted data was multiplied by the 

square root of the unexplained portion of the variation in the trend equation. The 

expression for instability index is : 

cvi = CV q i T q  

Where Is the coefficient of determination. Greater the value of CVI, greater will 

be the instability. 



3.6.1.Aarlcultural Production 

The percentage changes (CV) and the instability in 

production and productivity of agricutturai commodities are estimated separately 

for the time period 1960-61 to 1995-96 atid presented in  table 3.20. 

The results showed that percentage variation (indicated by 

CV) of agricultural production ranged from 11 .l 5 to 74.26%. Plantation crops had 

the highest and cereals had the lowest variability. Variability in spices and 

condim ents ranged from 18.1 1 to 46.52% and in fruits and vegetables this range 

was from 14.03 to 31.2496. Percentage variation of crops production was highest 

in rubber (74.26), followed by ginger (46.52), turmeric (32.45), tapioca (31.24), 

banana (29.49), sugarcane (22.06)) arecanut (20.47), coconut (1 9.47), pepper 

(18.1 l ) ,  tea (17.05), cashewnut (14.03) and rice (1 1.15). Variation was significant 

(more than 50%) only for rubber production. Variation in all other crops seems to 

be insignificant. 

Magnitude of instability (indicated by CV!) of production 

ranged from 5.78 to 21.99. It was the highest in fruHs and vegetables and lowest 

in cereals. Instability index ranged from 13.79 to 21.99 in fruits and vegetables, 

from 6.67 to 19.69 in spices and condiments and from 7.66 to 15.68 in plantation 

crops. Instability was highest in the production of banana (21.99), followed by 

sugarcane (20.96), turmeric (19.69), taploca (16.86), rubber (15.68), cashewnut 



Table 3.20 

Instability in agricultural Production and Productivity 



(1 3-79}, coconut (1 2-49}, glnger (1 1.65), arecanut (1 0.87), tea (7.66), pepper 

(6.67) and rice (5.78). 

Event hough instability (CVI) was highest in banana 

production, its variation (CV) was lower than that of other crops (indicated by 

their ranks). Comparing ranks of variation and instability, instability was greater 

than variation for banana, coconut, cashewnut and sugarcane. Instability was 

lower than variation for rubber, pepper, ginger and arecanut. Ranks of instability 

and variation were same for rice, tea, turmeric and tapioca. 

3.6.2. Aarlcultural Productivity 

Analysis showed that percentage of variation in agricultural 

productlvlty ranged from 11 -79 to 40.65. Cereals and ollseeds had the lowest and 

spices and condiments had the highest variability. In the case of plantation crops, 

variability ranged from 21 -41 to 38.62%, while in spices and condiments this 

rangerwas 13.62 to 40.65%. Fruits and vegetables had moderate variability and 

their range of variation was 19.92 to 28.97%. Percentage of variation was the 

highest for ginger (40.65%), followed by turmeric (40.1 g%), rubber (38.62%), 

cashew nut (28.97%), sugarcane (25.27%), tapioca (22.20%), tea (21.41%), 

arecanut (21 .l 8%)) banana (1 9.92%), pepper (1 3.62%), rlce (13.1 3%) and 

coconut ((1 1.19%). Productivity variation of all commodities was moderate (less 

than 50 percentage). 



lnstability (CVI) of productivity ranged from 3.33 to 20.12. It 

was lowest in miscellaneous crops. lnstability index ranged from 7.72 to 14.45 in 

plantation crops, from 9.79 to 17.05 In splces and condlments and from 12.18 to 

17.54 in fruits and vegetables. Instability was highest in sugarcane (20.12) 

followed by banana, turmeric, cashewnut, rubber, tapioca, pepper, ginger, 

arecanut, tea, coconut and rice. 

Compared to the ranks of instability and variation of 

productivity, instability was greater than variation for crops like coconut, pepper, 

banana and sugarcane and instability was lower than variation for rice, tea, 

rubber, ginger, turmeric and arecanut. For cashewnut and tapioca, variation and 

instability had the same ranks. 

Both wholesale and farm prices had different instability 

indices and therefore we can discuss them in separate sections. 

Variability and instability of wholesale prices are estimated 

and presented In table 3.21. Table showed that percentage variation of 



Table 3.21 

lnstabllitv In Wholesale Prices 

Crops 

Table 3.22 

Instabllltv In Farm Prices 

CV P!) 

Coconut 
Tea 
Rubber 
Pepper 
Olnger 
Turmerlc 
Arecanut 

I Banana 
Tapioca 
Source : Same as in table 3.1 

80.48 
82.15 
81.76 
96.34 
94.57 
102.6 
1 19.54 
76.1 
92.59 

Coconut 
Pepper 
Ginger 
Arecanut 
Banana 
Cashewnut 
Tapioca 

Rank 

1 
8 
3 
4 
5 
2 
6 
9 
7 

L 

8 
6 
7 
3 
4 
2 
1 
9 
5 

Crops 

l sugarcane 1 85.33 1 8 19.8 8 I 
Source : Same as in table 3.1 

58.1 1 
14.99 
42.49 
39.28 
37.43 
52.45 
34.42 
l l .98 
19.9 

CV1 

CV R 4  

Rank 

Rank , CVI Rank 



wholesale prlces of agricutlural commodtlles varled from 76.10 to 102.6%. 

Variability in plantation crops was from 81.76 to 82.1536 and that of fruits and 

vegetables was from 76.10 to 92.59%. Spices and condiments varied from 94.57 

to 119.54%. Percentage of variation was the highest for arecanut followed by 

turmeric, pepper, ginger, tapioca, tea, rubber, coconut and banana. Variation of 

prices of all commodities was significant. Thus wholesale prices had less 

stability. 

Instability of wholesale prices ranged from I l .98 to  58.1 1. It 

was lowest in fruits and vegetables and was highest in  spices and condiments. 

Instability was highest for the prlces of coconut (58.11), followed by turmeric 

(52.45), rubber (42.49), pepper (39.28), ginger (37.43), arecanut (34.42), tapioca 

(19.90), tea (14.99) and banana (1 1.98). 

Compared to the ranks of variability and instability, instability 

of wholesale prices was greater than variability for the prices of coconut and 

rubber .and variability was greater than instability for prices of tea, pepper, ginger, 

arecanut and tapioca. Ranks of instability and variability were same for turmeric 

and banana. 



Farm Prfces 

Table 3.22 gives variability and instability of farm prices. 

Table revealed that variability In farm prlces ranged from 70.46 to 11 1.76%. 

Variability was smaller in the case of cereals and miscellaneous crops. But it 

ranged from 105.39 to 11 1.31% in spices and condiments and from 87.69 to 

11 1.76% in fruits and vegetables. Variability was the highest in the prices of 

cashewnut (1 11.76%), followed by ginger (1 11.31%), arecanut (1 11.19%), 

tapioca (109.46%), pepper (105.39%), coconut (87.85%), banana (87.69%), 

sugarcane (85.33%) and rice (70.46%). Variation of all farm prices was 

significant. 

Instability of farm prices varied from 18.55 to 50.49%. 

lnstabiltty was greater In splces and condlments and lower In frutts and 

vegetables. It was the highest for ginger (50.49), followed by pepper (45.01), 

arecanut (32.06), coconut (24.49), tapioca (22.09), rice (22.04), cashewnut 

(21.25), sugarcane (19.80) and banana (18.55). 

lnstabiltty was greater than varlabllHy for the prices of rlce, 

coconut, pepper and ginger and variability was greater than instability for 

banana, cashewnut and tapioca. For arecanut and sugarcane, both these 

possess same ranks. 



Comparison of variability and instability of production, 

productivity and prices of agricuttural commodities is done by considering figures 

3.13 to 3.36. Figures reveal that rank of variability and instability was same for 

coconut, tea, rubber, ginger, cashewnut and tapioca. in the case of tea and 

cashewnut, productivity had higher variation and less stability than production 

while in others the reverse happens. For rice, turmeric, arecanut and sugarcane, 

variability of productivity was greater than production whereas instability of 

productivity was lesser than production. Quite reverse happens in  the case of 

pepper. One important result to be noted was the highest variability and 

instability of prices (excepting instability of banana and sugarcane). For banana 

and sugarcane instability of prices was the lowest. These figures also imply the 

fact that wholesale prices were more variable and unstable than farm prices. 

3.6.4. Seasonal Varlatlon In Aarl~ultutal prlces 

A special feature of agricultural prices was their variation 

according to seasons. Prices will be lowest during harvest seasons and highest 

greatest during non-harvest seasons. i n  this section we analyse this type of 

variation of agricultural prices of Keraia by constructing seasonal indices (Method 

of constructing seasonal indices is explained in  appendix 1 1). I f  seasonality 

Indices are greater than 100, it shows non-harvest seasons and H H is less than 

that, lean seasons. 
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Table 3.23 

Seasonal lndices of Wholesale Prices 

Crops Jan Feb March' Aprli May I 
Coconut 

Rubbrr 
Pepper 
Olngrr 
Tunnerlc 
Araconut 
Banana 

Taploca 

Source : 
Q6 1 86 1 86 1 100 1 103 

Same as in table 3.1 

Table 3.24 

Seasonal lndices of Farm Prices 

Crops June July Aug Sep Oct 

Paddy 
Coconut 
Pepper 
Glngrr 
r\recanut 
Banana 
carhewnut 
Tapioca 
Sugarcane 

Jan 

Source : Same as in table 3.1 

97 
104 
91 
85 
78 
89 
125 
Q6 
105 

March Feb 

97 
103 
97 
81 
84 
Q1 
165 
Q7 
102 

April May 

97 
101 
87 
84 
92 
89 
162 
88 
101 

97 
Q9 
88 
Q8 
104 
Q0 
159 
l00  
Q5 

98 
Q8 
96 
86 
119 
101 
152 
l 0 1  
87 



Wholesale Prices 

Seasonal variation of wholesale prices was presented in 

table 3.23. Table showed that price of rice was high during June to December 

and was low during January to May. Coconut prices were high In the months of 

September to January. i n  plantation crops, tea price was maximum during 

September to April while rubber price was high during April to September. During 

September to December, prices of pepper and ginger were high while October to 

February was good season to turmeric. Being a tree crop, arecanuf had the 

highest prlces durlng May to December. May to November was good for banana 

prices whereas October to April was better for tapioca price. Sugarcane price 

was high during April to December and was lean during January to march. 

Eaamlmz 

Seasonai variations in farm prices (table 3.24) revealed that 

farm price of paddy was hlghest durlng June to December. Coconut farm prices 

started high in October to March. August to December was best time to pepper 

prices, July to December was good for ginger prices and April to August was 

non-harvesting season for arecanut prices. Prices of banana were high in May to 

November. Cashewnut price was high in January to July but very low in 

September to December. Aprli, May and September to December were peak 

time to tapioca prices and July and September to March were better time for 

sugarcane prices. Thus, there was visible and similar seasonal variation In both 

farm and wholesale prices of agricunural commodities of Keraia. 
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4. Cvclical Variations in Anricu lture 

4.1. Cvclical fluctuations in A ~ r i c u  lture 

4.2. Harmonic Analysis 

4.3. Correlogram Analysis 



CYCLICAL VARIATIONS IN AGIUCULTXlRLE 

From the last chapter we came to know that production, 

productivity and prices of agricultural commodities of Kerala were not stable and 

there existed wide instabilities in the past. Instabilities may be annual, seasonal 

or cyclical. I n  this chapter we deal with a detailed study of cyclical fluctuations of 

agricultural commodities. First we separate cyclical values from the actual values 

and then try to answer the following questions. 

(a) What type of cyclical series exists for the agricultural commodities? 

(b) Whet her the hypothesized length of cycle is significant or not? 

In  the present study a 6-year cycle model for agricuttural 

production, productivity, farm and wholesale prices were hypothesized. Fourier 

coefficients were computed to test the hypothesized length of cycle. A brlef 

description about the Fourier analysis is given below. 

Given a time series XI, x l ,  ... ... ... ... ... ... ... XN, then it will be 

convenient to group the data as shown in the box for investigating a given period 

P, where mP is equal to N or the nearest integer below N. 

The periodic effects will be indicated by the column totals 

(Uj's), tf a term of period P Is present in the series. But If the remaining element is 



137 

random, the effect of summing m rows will be to reduce the relative contribution 

of that, if there exist other elements with different periods they will be out of 

phase in successive rows and tend to cancel out in the totals. Then if there are 

Box lndlcatlncl grouping of data 

enough rows, the total (Uj) will reveal the periodic effect resulting from oscillatory 

components of different periods, which would have prevented discernment of the 

periodic effect in the primary series. The Fourier coefficients B p  and Bp are 

obtained following Chatfleld (1975)lm and given by 

2 [X Uj Sin (360jIP)l 
Bp = ------- ...... where j=1,2 ,... ..P 

mP 

103 Chatfield (1975), The anatysis of time series : theory and practices, PP 133, London, 
Chaprnan and Hall. 



To obtain the square of amplitude the Fourier 

coefficients ~ p '  and are added. The Fourier analysis was used to compute 

the square of amplitude for each specified period by assuming several periods. 

The significance of the amplitudes is tested by periodogram. The procedure of 

testing involves, first, to compute the square of amplitude (Rp2). I f  no periodic 

fluctuations are observed, the mean square amplitude for a random series 

without periodic fluctuation is given by ~m~ = a 2 1 ~  where a2 is the variance of the 

series Xi. Then K is calculated as follows : 

The statistical significance of K is determined by applying F test. 

We use the method given by Soliman (1972)'04 to 

distinguish three types of oscillatory series namely moving averages, auto- 

regressive schemes and harmonic terms. This analysis is sometimes known as 

correlogram analysis. Here we apply the sample correlogram analysis. To 

compute this, we must 6rst compute the sample c o ~ r i a n c e  at lag k, ?k and the 

sample variance, to, which are defined as 

A 

rk = X[(Xt - - X)] I n  

1 M Soliman M A (1972), Statistical anatysis of cyclical variations in the National Turkey market, 
Technical Bulletin, 270, Department of agricuhural and applied economics, University of 
Minnesota. 



A -2 
ro = Z(X1 - X) /n where n is the sample 

she a n d E s  the sample mean. Then, the sample autocorrelation function a1 lag 

k is 

which is simply the ratio of the sample covariance to sample variance. Since both 

covariance and variance are measured in the same units of measurement, pk is a 

unitless or pure number. It lies between -1 and +l, as any correlation coefficient 

does. A plot of Bk against k is known as the sample correlogram. In  this study 

we have assumed 36 years tag or we have taken k = 0,1,2,3 ,........... 35. 

The statistical significance of any Sr can be judged by its 

standard error (SE). This test is known as Barlett test. He has shown that if a 

time series is purely random, i.e., it exhibits white noise, the sample 

autocorrelation coefficients are approximately normally distributed with zero 

mean and variance l / n  where n is the sample size. For example, for a data with 

n = 88, implying a variance of 1/88, where SE of 1lm= 0.1066. Then following 

the properties of the standard normal distribution, the 95% confidence interval for 

any pk will be + or - 1.96(0.1066) = 0.2089, on either side of zero. Thus, if an 

estimated pk falls inside the interval (+ or - 0.2089), we do not reject the 

hypothesis that the true p k  is zero. But if it lies outside this confidence interval 

then we can reject the hypothesis that the true pk is zero. 



To test the joint hypothesis that all the pk (autocorrelation 

coefficients) are s imu~aneousty equai to zero, w e  are using the Ljung-Box (LE) 

statistic, which is defined as 

Where n is the sample size and m is the lag length. The LB statistic is 

approximately distributed as the chl-square distribution with m degrees of 

freedom. if the computed LE exceeds the critical LE value from the chi-square 

table at the chosen level of significance, one can reject the null hypothesis that 

all pk are zero; at least some of them must be non-zero. 

For a series generated by the moving average method, the 

correlogram will vanish after a certain order. In the case of series generated by  

auto-regressive method, the correlogram wlll oscillate and will not vanish, 

although its oscillation will dampen. For infinite cyclical series of harmonic terms, 

the correlogram is a harmonic with the period equal to that of original harmonic 

component; it will not vanish or be dampened. 

To calculate the cyclical values first w e  calculated trend 

values using second degree polynomial function. Then the deviation of actual 

series from the computed trend values as percentage of the corresponding trend 

values were considered as cycle measures. These cyclical values show the 



deviation of actual values from trend values due to cyclical and irregular 

variations. 

The empirical results using annual data for the selected 36 

years are given below 

4.1. Cyclical fluctuations in Agriculture 

4.1 .l. Fluctuations in Aqricultural Production 

In this section cyclical analysis of agricultural production for 

the selected 12 commodities is done by the above method. Each of these crops 

shows cyclical fluctuations but the cyclical patterns are different for different 

crops. Cyclical values of these crops are compared in table 4.1 (Trend values are 

shown in appendix 6). 

4.1 .l. 'l. Cereal Production 

It was observed that actual production of rice in 1960-61 was 

1068 whereas the computed value was 1009.83 thousand tones. Trend values in  

percentages worked out as 105.8 in 1960-61. The cyclical relative was +5.8% 

indicating that the actual production was 5.8% higher than the trend value 

because o f  cyclical and irregular variations. Actual produclion was highest in 

1968-69 but its trend value was highest in 1976-77. During 1977-78 the 

difference between actual and trend values was the least (only -0.66). In  1995- 

96 actual production was 106.02% higher than trend value. Cyclical variations in 



rice production (table 4.1 column 2) ranged from 85.0(ln 1965-66) to 114.4 (in 

1968-69). It was observed that maxim urn length of cycle was 8 years (from 1985- 

86 to 1992-93) for rice production. 

4.1 .l. 2 Oilseeds Productlon 

Actual production of coconut was 3220 during 1960-61 while 

its trend value was 3822.87 million nuts which indicated that actuai production 

was 15.77% lesser than trend value. But in the later years difference became 

negligible and in 1995-96 production was 13.67% higher than its corresponding 

trend value. Difference between these actual and trend values was greater 

during 1971-72 (+26.08%). Cyclical variations in coconut production (table 4.1 

column 3) ranged from 71.50 (in 1983-84) to 126.1 (in 1971-72). Maximum length 

of cycle was 18 years (from 1960-61 to 1977-78) neglecting slight difference 

during 1974-75. 

Tea - 
Production of tea was 38 thousand tones in 1960-61, which 

was 5.4296, less than its trend value. Actual production of tea was highest during 

1991-92 but trend value was highest during 1995-96. The minimum difference 

between trend and actual value was seen In the year 1987-88 and maximum 



difference in 1979-80. Cyclical variations ranged from 85.3 (in 1983-84) to 117.3 

(in 1979-80) (table 4.1, column 4). Maximum cycle length of tea production was 8 

years (from 1969-70 to 1976-77). 

Rubber 

Rubber production in Kerala was 23 thousand tones in 1960- 

61 while trend value was 55% greater than its actual productlon. Both actual and 

trend value increased year after year and actual value reached 474.56 thousand 

tones in 1995-96 which was 10.96% greater than its trend value. Difference 

between actual and trend value was lowest during 1979-80(-0.32%) and greatest 

during 1960-61(-55.06%). Cyclical variations ranged from 44.9 (in 1960-61) to 

147.70(in 1973-74) (table 4.1, column 5 ) .  Maximum length of cycle of rubber 

production was 23 years (from 1973-74 to 1995-961, neglecting a sllght change 

during 1979-80. 

4.1.1.4. Production of salces and condlrnentq 

Pepper 

Actual production was less than trend value of pepper during 

1960-61 to 1965-66. But after that it became greater than trend value for 11 

years (1966-67 to 1976-77). These difference became maximum during 1984-85 

(about -46.29%). Cyclical fluctuations in pepper production ranged from 53.70 (in 



1984-85) to 129.3(in 1987-88). Analyses reveal a maximum length of $-year 

cycle (from 1963-64 to 1970-71) in pepper production (table 4.1, column 6). 

Production of ginger was stagnant during 1960-61 to 1968- 

69 while its trend value was increasing for the whole reference period. Actual 

production was less than the trend value upto the year 1970-71. Difference 

between actual and trend values were greater in 1960-61 (about +107%). 

Cyclical variations in  the production of ginger ranged from 63.0 (in 1968-69) to 

207.1 (in 1960-61). Maximum length of cycle was 12 years (from 1960-61 to 

1971-72) (table 4.1, column 7). 

Arecanut 

Arecanut production was 12.29% lower than its trend value 

in 1960-61. This situation continued upto 1966-67 and then onwards production 

increased greater than its trend value for 8 years (from 1967-68 to 1974-75). In 

1995-96 an increment of 4.71% in production was visible compared to its trend 

value. Difference between actual and trend value was greater during 1983-84 

(about -25.21%). Cyclical variations In arecanui production ranged from 74.8 (In 

1983-84) to 118. 9 (in 1974-75) and it's maximum cyclical length was 9 years 

(from 1983-84 to 1991-92). 



Production of turmeric was 20 thousand tones in 1960-61 

and it increased to 61 thousand tones in 1995-96. This was less than its trend 

value for the first 4 years and then it became greater for the following 7 years. 

Difference between them was minim urn (-0.1 1%) during 1989-90 and maximum 

during 1976-77(-59.05%). Cyclical variations ranged from 41.0(in 1976-77) to 

150.20(in 1980-81). Maxim urn length of 7-year cycles (from 1985-86 to 1990-91) 

existed in turmeric production (table 4.1, column 9). 

4.1 .l. 5. Production of frults and verretables 

Banana 

Production of banana was greater than its trend value during 

the years 1965-66 to 1974-75, 1980-81 to 1981-82, 1985-86 to 1986-87 and 

1988-89 to 1994-95. Maximum difference between actual and trend value was 

-52.36(in 1976-77). Cyclical variations ranged from 47.60 (In 1976-77) to 136.6 

(in 1969-70). Maximum length sf 7-year cycles existed between 1960-61 and 

1966-67 (table 4.1, column 10). 

In the case of tapioca, actual production was 1683 thousand 

tones in 1960-61 while the corresponding trend value was 1877.89 thousand 

tones which indicates that actual was 10.3836 lesser than trend value because of 



cyclical and irregular varlatlons. Actual production was highest during 1 972-73 

whereas the trend value was highest during 1977-78. Difference between them 

was greater (+62.2) during 1995-96. Cyclical variations in  tapioca production 

ranged from 61.50%(in 1962-63) to 162.2% (in 1995-96). Maximum length of 

cycle was 8 years (from 1960-61 to 1967-68 and from 1970-71 to 1977-78) for 

tapioca production (table 4.1, column 12). 

Cashewnut 

Cashewnut production was less than its trend value for the 

years 1960-61 to 1965-66, 1976-77 to 1987-88 and 1993-94. Maxim um 

difference between actual and trend value was +25.92% in the year 1975-76. 

Cyclical fluctuations in cashewnut production ranged from 76.5 (in 1984-85) to 

125.90 (in 1975-76). Maxlmum length of 12-year cycles existed (from 1960-61 fo 

1971-72 and from 1971-72 to 1982-83) in cashewnut production (table 4.1, 

colum n I 1). 

Sugarcane production was 381 thousand tones in 1960-61 

while its trend value was 390.39 thousand tones. It means that actual production 

was 2.41% lower than its trend production. The difference between actual and 

trend value was greatest during 1983-84 (+71.6496). Cyclical variations In 



Table 4.1 

Cvciical Variations of Aiqricuitural Production in Kerala - 

I Year I Rice I Cocond Tea I ~ u b b e ( ~ e ~ p e 1  ~in~erl~recan(~unneti~anan( ~ a s h e l ~ a ~ i o d  sugarcl 

Source : Estimated by the researcher. 



sugarcane production ranged from 74.80(in 1978-79) to 171.70 (in 1983-84). 

Maxim urn length of 9-year cycle existed betweer] 1966-67 and 1974-75(table 4.1, 

colum n 13). 

4.1. 2. Fluctuations in Agricultural Productivity 

Cyclical fluctuations in agricultural productivrty are discussed 

by the same manner as w e  have done in the case of production because then it 

will be easy to compare between the cyclical fluctuations of production and 

productivity of different commodltles. Cyclical values of the selected commodities 

are compared in table 4.2 (Trend values are presented in appendix 7). 

4.1.2.1. Cereal Productlvlty 

Productivity of rice was 1370.99 tones per hectare in 1960- 

61 and it increased to 2021.26 in 1995-96. Actual was 1.65% greater than its 

trend value due to cyclical and irregular variations in 1960-61 and this difference 

increased to -10.30% in 1965-66. Cyclical variations in rice productivity ranged 

from 89.70%(in 1965-66) to 106:99h(in 1972-73). Maximum length of cycle 

existed was 7 years (from 1984-85 to 1990-91). 



4.1.2.2. Productlvltv of Ollseeds 

Productivity of coconut was 6440 nuts per hectare in 

1960-61 and it decreased tremendously to 381 5 in 1983-84. Actual productivity 

was less than it during the first 7 years and was greater than trend productivity 

for the next l 0  years due to cyclical and irregular variations. Cyclical variations 

ranged from 80.7(in 1983-84) to 109.4(in 1971-72). Maximum of 9-year cycles 

(from 1965-66 to 1973-74) existed in coconut productivity. 

4.7.2.3. Productlvltv of Plantation crone ~ 

Tea ' 
Tea productivity was 1009.8 tones per hectare In 1960-61 

while its trend value was 986.74 tones per hectare; thus actual productivity was 

2.34% greater than its trend productivity due to cyclical and irregular variations. 

These differences between actual and trend value was the lowest during 1961-62. 

(+0.0059%) and was the highest during 1979-80 (+17.98). Absolute range of 

cyclical variations of tea productivity was 86.8(in 1983-84) to 117.9 (in 1979-80). 

Maximum length of 7-year cycles (from 1965-66 to 1971-72) existed in tea 

productivity 



Rubber 

Rubber productivity was growing tremendously from 186.9 

tones per hectare in 1960-61 to 1056 tones in 1995-96. Actual was lower than Hs 

trend value for the years 1960-61 to 1966-67, 1978-79 and 1980-81 to 1990-91. 

Difference between them was minimum during 1991-92 (+0.4413%) and 

maxim um during 1976-77 (+28.48%). Absolute range of cyclical variations 

existed was 75.4 (in 1961-62) to 128.5 (in 1976-77). Maximum of 12-year cycles 

(from 1984-85 to 1995-96) existed in rubber productivity. 

4.1.2.4. Productivity of Spices and condlments 

PeReer 

Productivity of pepper was 10.88% greater than its trend 

value during 1960-61 and it increased to 12.49% in the next year. Cyclical and 

irregular variations was greatest during 1987-88 (+22.70%) and lowest during 

1984-85 (-33.40%). Thus, cyclical variations ranged from 66.60 (in 1984-85) to 

122.70 (in 1987-88). Maximum of 6-year cycles existed from 1969-70 to 1974-75 

and from 1980-81 to 1985-86 in pepper productivity. 

G l n ~ e r  

Ginger Productivity was almost stagnant for the first 8 

years (from 1960-61 to 1967-68). But it increased from 916.66 (in 1960-61) to 



3554.39 tones per hectare (In 1995-96). Trend value Increased from 563.34 to 

3491.20 during the same period. This caused wide cyclical variations in ginger 

productivity. Here its absolute range was 65.0 (in 1969-70) to 162.7 (in 1960-61). 

Maximum length of cycle was 12 years (from 1960-61 to 1971-72) ignoring a 

slight variation in 1969-70. 

Turmeric productivlty was only 400 tones per hectare in 

1960-61 but it increased fwefold after twenty years. The influence of cyclical and 

irregular variations was greatest In 1965-66 (+38.22%) and was lowest in 1978- 

79 (-34.78%). Absolute range of cyclical variations was 65.2 (in 1978-79) to 

138.2 (in 1965-66). Maximum length of cycle was 7 years (from 1985-86 to 1991- 

92) for turmeric productivtty. 

Arecanut 

Actual productivity of arecanut was 4.94% greater than its 
S 

trend value and this tendency continued for the next three years. But since 1964- 

65, the actual value was lower than its trend value (upto 1976-77). Difference 

between these was minimum in 1987-88 (-0.52%) and maximum in 1983-84 (- 

15.47%). Cyclical variations ranged from 84.5 (In 1983-84) to 11 5.1 (in 1979-82). 

Maximum cycle of 8 years (from 1972-73 to 1979-80) exists for arecanut 

productivity. 



4.1.2.5. Productlvitv of Fruits and venetables 

Banana 

We can see a declining trend in the productivity of banana 

during the middle years, i.e., for the period 1975-76 to 1987-88. It again declined 

in 1995-96. Trend productivity also showed the same pattern. Difference 

between actual and trend was minimum during 1963-64 (-0.46%) and maximum 

during 1976-77 (-44.99%). Range of cyclical variations in banana productivity 

was 55.0 (In 1976-77) to 122.7 (In 1974-75). Maximum length of 13-year cycle ~ 
was visible during 1964-65 to 1976-77. 

TaPioca 

There was tremendous progress in the productlvtty of 

tapioca after 1963-64. Actual productivity was lower than its trend value during 

the first three years (from 1960-61 to 1962-63) but it was greater for the period 

1963-64 to 1975-76. Then again it showed a down (from 1976-77 to 1988-89) 

and an up (from 1989-90 to 1995-96) in value compared to its trend value. These 

differences were minimum in 1990-91 (+0.25%) and maxlrnum In 1962-63 (- 

34.85%). Absolute range of cyclical variations was 65.2 (in 1962-63) to 124.7 (in 

1972-73). Maximum length of 10-year cycle was visible during 1970-71 to 1979- 

80. 



Table 4.2 

Cvclical Variations of Aclricultural Productivitv in Kerala - 
Percent of trcnd-a 
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Cashewnut 

Cashewnut productivity showed a declining trend upto 1984- 

85 and then onwards a slight increases. For the years 1960-61 and 1961-62 

actual value was greater than trend value, for the next 5 years difference was 

negative, then again positive for 9 yeais, negative for the neiii 12 yearo, then 

positive for 5 years and so on. Range of cyclical fluctuations was, thus, from 

73.5 % (in 1984-85) to 135.8% (in 1975-76). Maximum length of cycle in 

cashewnut productivity was 21 years (from 1962-63 to 1982-83). 

4.1.2.8. Sugarcane Productlvlty 

Sugarcane productivity was less than its trend value for 

the years 1960-61 to 1965-66, 1970-71 to 1981-82 and 1984-85 to 1992-93. 

Maximum difference between actual and trend values was +67.22% (in 1983-84) 

and minimum was -0.76% (In 1962-63). Absolute range of variation was from 

76.0 (in 1986-87) to 167.2 (in 1983-84). 9-year length of cycle was visible from 

1970-71 to 1978-79. 

4.1. 3. Fluctuations in Farm Prices 

Cyclical fluctuations in farm prices of paddy, tapioca, 

coconut, pepper, ginger, arecanut, cashewnut, banana and sugarcane are 

discussed below (see table 4.3 and appendix 8). 



Cereal farm price 

Cyclical fluctuation in cereal farm price is done by taking the 

example of paddy price. Actual farm price of paddy was Rs.40.9 per quintal in 

1960-61, which was 45.79% lower that1 its trend price due to cyclical and 

irregular variations. This feature continued for the next 4 years and later in 1971- 

72 and 1977-78 to 1993-94 excepting the years 1983 and 1992. Difference 

between actual and trend value was minimum in 1994-95 (+4.2036) and 

maximum in 1974-75 (+88.44%). Cyclical variations ranged from 54.2 (in 1960- 

61) to 188.4 (in 1974-75). Maximum length of cycle existed in rice price was 10 

years (from 1971-72 to 1980-81). 

Coconut f a n  orice 

Coconut price was Rs. 207.31 in 1960-61 and it increased to 

Rs. 4144.75 per 1000 nuts in 1995-96. Difference between actual and trend 

value was minim um in 1983-84 (+l .07%) and maxim urn in 1984-85 (+61.09%). 

Cyclical variations ranged from 70.5 (in 1972-73) to 169.1 (in 1984-85). 

Maximum cycle of 5 years existed from 1960-61 to 1964-65, 1970-71 to 1974-75, 

1974-75 to 1978-79, 1985-86 to 1989-90 and 1990-91 to 1994-95. 



4.1.3.3. Farm prices of spices and condiments 

Pepper 

Pepper farm price was only Rs. 479.5 in 1960-61 but it 

increased to Rs. 7019.82 per quintal in  1995-96. Cyclical and irregular variations 

caused actual price to be lower than trend value during the years 1961-62 to 

1964-65, 1967-68 to 1968-69, 1972-73 to 1973-74, 1979-80 to 1984-85 and 

1990-91 to 1994-95. Difference between actual and trend value was minimum in 

1994-95 (-0.7736) and maximum in  1987-88 (+65.91%). Cyclical variations 

ranged from 52.9 (in 1982-83) to 165.9 (in 1987-88). Cycles of 8 years (from 

1976-77 to 1982-83) existed in pepper price. 

Ginger 

Ginger farm price was Rs. 142.71 in 1960-61 and it 

increased to Rs. 6037.49 per quintal in  1995-96. Difference between actual and 

trend values caused by cyclical and irregular variations was minimum during 

1973-74 (-0.66%) and maximum during 1969-70 (+109.27%). Cycllcal variations 

ranged absolutely from 29.0 (in 1961-62) to 290.3 (in 1969-70). 8-year cycles 

existed in the farm price of ginger during 1986-87 to 1993-94. 



Arecanut 

lncrease in arecanut farm price was moderate during the 

selected 36 years. But cyclical and irregular variations caused actual price to be 

lower than its trend value during 1960-61 to 1964-65, in 1978, from 1982-83 to 

1983-84 and 1985-86 to 1990-91. Difference between them was minimum in 

1994-95 (0,1436) and maxim um in 1970-71 (272.59%). Cyclical variations ranged 

from 38.0 (in 1960-61) to 372.6 (in 1970-71). Maximum cycle length seems to be 

11 years (between 1963-64 to 1973-74) in the case of arecanut prices of Kerala. 

4.1.3.4. Farm prices of frults and vegetables 

Banana 

lncrease in  the farm price of banana was continuous but 

moderate. It was Rs. 6.62 in 1960-61 and increased to Rs. 125.64 per 100 

numbers in 1995-96. Difference between actual and trend value was maximum 

during 1960-61 (-49.81%) and minimum during 1987-88 (-0.81%). Cyclical 

variations ranged from 50.2 (in 1960-61) to 134.6 (in 1968-69). Maximum cycle 

length seems to  be 13 years (between 1960-61 to 1972-73) in banana price 

Cashewnut 

Increase in cashewnut farm price was tremendous during 

1960-61 to 1995-96. It was only Rs. 62.7 in 1960-61 but increased to  Rs. 



2456.65 per quintal in 1995-96. Maximum difference between actual and trend 

value was +l 10.33% (in 1968-69) and minimum was +0.81% (in 1986-87). 

Absolute range of cyclical variations was from 34.5 (in 1960-61) to 210.3 (in 

1968-69). Maximum cycle length In cashewnut farm price seems to be 1 1  years 

(between 1962-63 to 1972-73). 

Tapioca farm price was Rs. 8.14 in 1960-61 but its trend 

value was Rs. 29.39 per quintal. Influence of cyclical and irregular variations in 

tapioca farm price was maximum during 1968-69 (+166.81%) and minimum 

during 1990-91 (-1.41%). Cyclical variations ranged from 27.7 (in 1960-61) to  

266.8 (in 1968-69). Maximum cycle length seems to be 7 years (from 1972-73 to  

1978-79). 

4.1.3.5. Suaarcane farm ~ r l c e  

Farm price of sugarcane was only Rs. 30 in 1960-61 and 

it increased to Rs. 565.30 per quintal in  1995-96. Cyclical and irregular 

fluctuations caused actual price to be lower than its trend value during the years 

1960-61 to  1963-64., 1978-79 to 1980-81,1983-84 to 1987-88, 1989 and 1992-93 

to  1993-94. Difference between actual and trend value was minimum in 1982-83 

(+0.59%) and maxim um in  1960-61 (-51 -30%). Cyclical variations ranged from 

48.7 (in 1960-61) to 145.5 (in 1968-69). Cycles of 12-year length were visible 

from 1960-61 to  1971-72 in sugarcane price. 



Cvclical Variations of Farm Prices in Kerala - 
Percent of trend1960-61 to 1995-9Q 
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171.1 
195.9 
210.3 
186.5 
174.5 
139.9 
123.7 
134.9 
161.1 
110.0 
84.4 
144.9 
131.7 
85.6 
104.3 
124.8 
94.8 
65.9 
96.4 
82.4 
100.8 
116.2 
84.9 
82.2 
77 .O 
84,7 
115.6 
102.2 
103.6 
109.7 

57.4 
58.7 
55.5 
73.2 
106.1 
123.4 
155.0 
143.2 
117.6 
105.8 
94.6 
104.8 
143.8 
188.4 
186.8 
116.0 
93.3 
80.1 
77.1 
75.7 
91.1 
86.5 
104.4 
95.6 
87.5 
88.3 
85.5 
89.4 
92.0 
82.2 
87.8 
107.2 
98.6 
104.2 
11 1.2 

Estimated 

col. 9 

80.5 
159.2 
154 .O 
195.0 
266.8 
207.5 
203.4 
193.9 
181.8 
200.3 
207.2 
180.1 
150.0 
103.5 
85.6 
93.0 
85.4 
73.6 
88.3 
101.8 
80.6 
76.9 

97.3 
104.2 
97.7 
108.4 

col. 3 
92.2 

col. 10 
48.7 
61.6 
75.3 
86.9 
101.2 
112.7 
112.8 
121.9 
145.5 
137.1 
128.1 
1 24.9 
127.3 
117.8 
118.8 
109.4 
110.9 
106.8 
97.5 
90.3 
90 .O 
113.1 
100.6 
92.7 
76.7 
85 .O 
96.3 
90.8 
102.0 
96.3 
107 .O 
106 .O 
89.3 
70.1 
114.0 
119.4 

col. 4 
105.3 

29.0 
45.2 
77.9 
119.0 
117.5 
108.2 
119.4 
171.6 
290.3 
158.5 
135.0 
75.6 
99.3 
143.2 
113.9 
199.8 
204.8 
135.8 
53.5 
38.7 
65.9 
98.4 
159.6 
186.4 
88.2 
45.8 
67.9 
68.5 
78.8 
96.2 
81.2 
75.1 
73.4 
108.4 
156.7 

- 

93.2 1 
102.6 
104.6 
91.7 
126.6 
120.0 
123.6 
110.5 
97.6 
121.1 
86.9 
70.5 
104.1 
123.4 
87.0 
86.9 
91.5 
94.7 
84.3 
97.8 
84.6 
78.4 
101.1 
161.1 
85.6 
88.5 
111.5 
113.1 
79.4 
86.2 
115.5 
127.6 
110.9 
84.0 
84.3 
by the 

col. 5 
30.2 

87.5 
73.8 
74.3 
93.8 
113.6 
113.4 
97.0 
85.9 
102.6 
128.5 
111.3 
80.7 
83.6 
118.3 
115.4 
129.3 
133.5 
121.0 
95.9 
75.7 
65.6 
52.9 
58.2 
85.8 
134.6 
162.7 
165.9 
103.3 
113.9 
74.7 
76.1 
57.7 
62.4 
99.2 
129.3 

researcher. 



4.1.4. Fluctuations in wholesale Prices 

Cyclical fluctuations In wholesale prices of tapioca, 

coconut, pepper, ginger, arecanut, banana, turmeric, rubber and tea for the 

selected 36 years are discussed below. (See table 4.4 and appendlx 9). 

4.1.4.1. Ollseeds 

Coconut price was only Rs. 224.1 in 1960-61 and it 

increased to Rs. 3479.36 per 1000 nuts in 1995-96. Cyclical and irregular 

fluctuations caused actual coconut price to be lower than its trend value in  the 

years 1960-61 to 1964-65, 1969-70, 1971-72, 1974-75 to 1985-86, 1989-90 to 

1990-91 and 1994-95 to 1995-96. Their difference was minimum in 1974-75 

(-0.25%) and maxim um in 1965-66 (+82.97%). Absolute range of cyclical 

variations was from 65.6 (in 1960-61) to 182.9 (In 1965-66) and maximum 

cyclical length was 9 years (from 1981-82 to 1989-90). 

4.1.4.2. Plantation crops 

Rubber 

Rubber price was increasing fastly during fhe selected 36 

years. It was only Rs. 347.96 (in 1960-61) but increased to Rs. 4632.06 per 

quintal (in 1995-96). Actual price was less than trend value during the periods 

1960-61 to 1965-66, 1971-72 to 1973-74, 1976-77 to 1977-78 and 1987-88 to 



1994-95 due to the influence of cycilcal and irregular fluctuations. Minimum 

difference between them was +0,21% (in 1986-87) and maximum was +54.2% 

(in 1966-67). Cyclical variations ranged from 75.7 (in 1961-62) to 154.2 (in 1966- 

67). Cycles of 8 years were visible between 1974-75 to 1981-82. 

Tea - 
Increase in tea price was moderate. It increased from Rs. 

5.65 (in 1960-61) to Rs. 52.49 per quintal (in 1995-96). But cyclical and irregular 

components influenced the actual price to be lower than Its trend value during 

1960-61 10 1962-63, 1971-72 10 1973-74, 1979-80 to 1982-83, 1985-86 to 1988- 

89 and 1994-95 to 1995-96. Difference between actual and trend values was 

minimum in 1992-93 (+0.44%) and maximum in  1970-71 (+44.29%). Cyclical 

variations ranged from 76.7 (in 1988-89) to 142.3 (in 1970-71). Maximum cycle 

length was 8 years (between 1966-67 to  1973-74 and 1983-84 to 1990-91). 

4.1.4.3. Spices and condiments 

PeRner 

Actual pepper price was only Rs. 500 in 1960-61 but it 

increased to Rs. 7425.22 per quintal in  1995-96. Actual price was 17.56% lower 

than its trend value in 1960-61 but it became 30.95% greater than trend value in 

1995-96. Maximum difference between actual and trend value due to cyclical and 

irregular variations was during 1987-88 (+74.77%) and minim urn during 1972-73 



(-0.19%). Cyclical variations ranged from 59.5 (In 1982-83) to 174.8 (in 1987-88). 

Maximum cycle length seems to be 8 years (between 1975-76 to 1982-83). 

Ginae r 

Like the price of pepper, tremendous increase in the price of 

ginger was visible. It increased from Rs. 162.01 (in 1960-61) to Rs. 5976.87 (in 

1995-96) per quintal. Due to cyclical and irregular variations actual price was 

lower than trend price in  the years 1960-61 to 1963-64, 1966-67, 1972-73 to 

1973-74, 1979-80 to 1981-82 and 1986-87 to 1993-94. Cyclical varlatlons ranged 

from 34.6 (in 1960-61) to 297.6 (in 1970-71). Maximum length of 8-year cycles 

(between 1980-81 to 1987-88) existed in (he wholesale prlces of ginger. 

Turmerlq 

Turmeric price was Rs. 101 -93 in 1960-61 and it increased 

to Rs. 1654.24 per quintal in 1995-96. But its trend increase was from Rs. 236.56 

to Rs. 2055.19 per quintal during the same period. Due to cyclical and irregular 

, influences actual price was lower than its trend price during the years 1960-61 to 

1966-67, 1971-72 to 1972-73, 1975-76 to 1976-77, 1980-81 to 1982-83, 1986-87 

to 1991-92 and 1994-95 to 1995-96. Difference between these actual and trend 
' 

values worked out to be maximum in  1969-70 (+210.76%) and minim um in 1979- 

80 (+2.91%). Cyclical variations ranged from 42.2 (in 1981-82) to 310.7 (in 1969- 

70). Maximum length of cycle was 8 years (during 1982-83 to 1989-90). 



Arecanut 

Arecanut price fluctuation was irregular in the first half of the 

period but in the second half 1 increased continuously. So also was its trend 

value. Thus cyclical and irregular influence was clearly visible in arecanut price 

and these factors caused actual price to be lower than its trend value during the 

years 1960-61 to 1963-64, 1969-70 to 1972-73, 1978-79, 1980-81 to 1990-91 

and 1993. Percent of trend worked out to be highest in 1969-70. Cyclical 

variations ranged from 33.5 (in 1960-61) to 2956 (in 1969-70). Maximum length 

of cycles existed in  arecanut price was 9 years (between 1983-84 to 1991-92). 

4.1.4.4. Frults and venetables 

Banarra 

Banana price was only Rs. 77.20 in 1960-61 but it increased 

to Rs. 1298.30 per hundred numbers in 1995-96. Due to cyclical and irregular 

variations actual price was lower than its trend value in the years 1960-61 to 

1964-65, 1971-72, 1977-78 to 1982-83 and 1987-88 to 1992-93. Difference 

between them was highest in 1960-61 (-37.88%) and lowest in 1971-72 (-0.38%). 

Cyclical variations ranged from 62.1 (in 1960-61) to 130.4 (in 1968-69). 

Maximum length of 12-year cycle was visible during 1960-61 to 1971-72. 



Table 4.4 

Cyclical Variations of Wholesale Prices in Kerala - 
(1 960-61 to 1885-961 

Year I Cocond Tea l Rubber l Pepper 1 Ginger l Arecanut 

I ~ Q S - Q ~  85.4 1 92.3 1 148.1 1 130.9 1 150.9 1 105.9 
Source : Estimated by the researcher. 

col. 1 
1960-81 

Turmeric Banana 
' 

Tapioca 
col. 8 col. 9 col. 10 
43.1 62.1 23 .'l 
54.3 74.6 26.6 
77.9 86.5 33.8 
81.5 91.1 296.5 
91.8 98.8 47 .O 
63.9 108.1 115.9 
56.9 115.0 112.0 
106.6 123.1 141.3 
196.0 130.4 200.9 
310.7 121.8 152.1 
294.5 103.5 167.6 
69.6 99.6 153.9 
81.7 100.8 162.1 
119.9 109.6 182.1 
126.7 109.2 177.5 
96.1 121.0 177.2 
90.0 113.8 135.1 
130.2 89.9 94.8 
174.6 91.2 81.9 
102.9 85.7 88.5 
42.8 84.8 82.9 
42.2 87.3 79.9 
69.9 96.6 99.5 
121.7 122.2 93.8 
111.1 112.4 90.3 
105.3 108.8 90.9 
97.1 103.9 90.8 
89.3 9818 111.6 
83.7 86.6 76.4 
69.4 88.5 92.2 
80.5 92.2 97.4 

c01.2 
65.6 

col. 3 
83.8 

col. 4 1 col: 5 
76.2 1 82.4 

coC6 1 col. 7 
34.6 1 33.5 



Tapioca price increased manifold in the selected 36 years. 

From Rs. 8.93 in 1960-61 it reached to Rs. 254.59 per qulntal in 1995-96. 

Cyclical and irregular influence caused actual price to be lower than its trend 

price during 1960-61 to 1962-63, 1964-65, 1977-78 to 1986-87, 1988-89 to 1992- 

93 and 1994-95. Percent of trend worked out to be highest in 1963-64 

(+196.45%). Cyclical variations ranged from 23.1 (in 1960-61) to 296.5 (in 1963- 

64). Maximum length of 7-year cycles existed in tapioca price during 1973-74 to 

1979-80. 

Thus cyclical fluctuations in Kerala agriculture was proved as 

a common phenomenon but characteristics of these fluctuations were different 

for different commodities. Summarised results (table 4.5) reveal that percentage 

of trend and relative range was highest in wholesale prices, followed by farm 

prices, production and productivity. Relative range was maximum in the 

wholesale prices of arecanut and minimum in the productivity of rice. During the 

selected 36 years, 5 to 11 cycles occurred in the series of production, 

productivity and prices. Maximum cycle length was 23(rubber production) and 

minimum was 5 years (coconut farm price). 

Whether cycles occurred in production, productivity and 

prices were uniform or not is tested by looking to the periods of similar cyclical 

movements In figures 4.1 to 4.12. Periods with similar ups and downs are 



Number and maximum I e n ~ t h  of cvcles of aaricultural 
Production, Productivity and Prices 

Continued,. . . 

Production 

Category 

Cereals 
Oilseeds 
Plantation crops 

Splces & 
condlments 

Fruits& 
Vegetables 

Miscellaneous 

Crops 

Rice 
Coconut 
Tea 
Rubber 
Pepper 
Ginger 
Arecanut 
Turmeric 
Banana 
Tapioca 
Cashewnut 
Sugarcane 

Productivity 

Maximum 
O h  of trend 

114.35 
126.08 
117.28 
147.7 
129.3 

207.14 
118.88 
150.23 
138.64 
162.19 
125.92 
171.65 

Cereals 
Ollseeds 
Plantation crops 

Splces & 
condiments 

Fruits& 
Vegetables 

Mlscellaneous 

Relative 
range 

0.14 
0.28 
0.16 
0.53 
0.41 

Rlce 
Coconut 
Tea 
Rubber 
Pepper 
Ginger 
Arecanut 
Turmeric 
Banana 
Tapioca 
Cashewnut 
Sugarcane 

No. of 
Cycles 

10 
7 
11 
5 
9 

106.89 
109.37 
117.88 
128.48 
122.7 

162.72 
138.22 
115.09 
122.80 
124.71 
135.8 

137.22 

Maximum length of 
Cycles 

8 

18 
8 
23 
8 
12 
9 
7 
7 
8 
12 
9 

0.53 
0.23 
0.57 
0.48 
0.45 
0.24 
0.39 

0.09 
0.15 
0.15 

0.26 
0.3 

0.43 
0.38 
0.15 
0.38 
0.31 
0.3 

0.38 

B 
6 
10 
10 
8 
7 
8 

10 
9 
11 
8 
9 
9 
8 
9 
8 
&I O 

8 
9 

7 
9 
7 
12 
6 
12 
7 
8 
13 
10 
21 
9 



Farm Prices 1 
Ollseeds 
Splces 8 
condiments 

Frultsa 
Vegetables 

I Wholesale Prices I 

Paddy 
Coconut 
Pepper 
Glnger 
Arecanut 
Banana 
Cashewnut 
Tapioca 
Sugarcane 

1 88.44 
169.09 
165.91 
282.27 
372.6 
1 34.64 
210.33 
266.5 1 
145.48 

Oliseeds 
Plantation crops 

Spices & 
condiments 

Frults& 
Vegetables 
i 

0.28 
0.41 
0.52 
0.82 
0.81 
0 -47 
0.72 
0.81 
0.5 

Source : Estimated by the researcher. 

Coconut 
Tea 
Rubber 
Pepper 
Ginger 
Turmeric 
Arecanut 
Banana 
Tapioca 

8 

10 
8 
7 
10 
5 
8 
3 
8 

182.97 
142.29 
154.2 

174.77 
297.8 

310.76 
2950.3 
130.35 
286.45 

10 
5 
8 
8 
11 

-13 
11 
7 
12 

0.47 
0.3 

0.34 
0.49 
0.78 
0.76 
0 ,g8 
0.35 
0.86 

8 
8 
8 
Q 
6 
7 
6 
7 
11 

9 1 
8 
C 
8 
O V 

8 
9 
12 
7 
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marked using vertical lines and then numbered as 1,2,3, ... .. etc. These 

numbered vertical lines are called numbered groups. It is seen that eventhough 

width is different for different numbered groups and commodities, there existed 3 

to 8 numbered groups. Number of numbered groups in the figures indicates that 

most of the cycles occurred in production, productivity and prices of agricultural 

commodities were of the same period. Cyclical movement in one affects the 

other two. That is upward and downward changes in production, productivity and 

prices are well related. 

Being aware of the cyclical features of agriculture, a deeper 

analysis of this particular phenomenon is attempted in the next section. 

4.2. Harmonic Analvsis 

As stated earlier w e  used harmonic analysis to test the 

existence and length o f  cycles statistically. Here w e  test our hypothesized 6-year 

cycle model  for production, productivity and prices of agricultural commodities. 

The empirical results are presented below. 

4.2.1. A~rlcuttural Productlon 

Fourier coefficients, amplitude (squared), mean square 

amplitude and the ratio K of agricultural production are presented in table 4.6. 

Table reveals that absoiut e value of Fourier coefficients using cosines were 



Fourier coefficients, amplitude (squared), mean square 
amplitude, and the ratio K for aqricultural production 

(6 years) cycles 

Category 

Cereals 

Oilseeds 

Plantation crops 

Splces & . 

condiments 

Fruits& 
Vegetables 

M~scellaneous 

G1 slgn~ficant at 54.0 
Source : Estimated by the researcher. 

Crops 

Rice 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Arecanut 
Turrnerlc 

Banana 
Tapioca 
Cashewnut 

Sugarcane 

level 

Fourfer 

AP 

-22.07 

98.633 

0.338 
13.892 

-1.006 

1.082 
-0.025 
1.111 

-1 5.83 
-0.709 
44.481 

17.438 

Amplitude 
Squared 

RP* 

487.0 

29177 

0.270 
634.9 

4.625 
1.428 
4.954 
1.889 

330.2 
1.258 
5010 

509 

Coefftclents 

BP 

0.346 

-1 39.5 

0.395 
-22.18 

-1.900 
-0.503 
-2.226 
0.674 

-8.034 
-0.869 
-55.05 

-14.32 

Mean Square 
Amplitude 

~ r n ~  

476.41 

14643 

2.008 
403.98 

3 502  
5.189 
3.346 
0.319 

294.44 
5 .OO 1 
3568 1 

307.26 

Ratio K( 

M m )  

1.022s 

1 .Q9364 

0.13% 
l . 6 0 b  

1.321a 
0.2870 
1.481@ 
0.267a 

1 .l 220 
0 .252~  
0.1461 

1 .657~  



greflt6r then uelng eineii for rice, ginger, turmeric, banana and sugarcane and for 

all others the reverse happens. Thus cyclical length was greater than cyclical 

height for crops like rice, ginger, turmeric, banana and sugarcane and cyclical 

length was lower than cyclical height for crops like coconut, tea, rubber, pepper, 

arecanut, cashewnut and tapioca. In the hypothesized 6 year cycle length, 

coefficients of cyclical peakness (Ap) was negative for rice, pepper, arecanut, 

banana and cashewtiut and that o f  cyclical length (Bp) was negative for coconut, 

rubber, pepper, ginger, arecanut, banana, cashew nut, tapioca and sugarcane. 

Negative coefficients imply that they fall in the lower part of the cycle. Squared 

amplitude was  greater than m e a n  square amplitude for rice, oilseeds, rubber, 

pepper, arecanut, banana and sugarcane. Thus for these crops actual amplitude 

was greater than their average amplitude. For all other crops, the reverse 

happens. The production cycles of 6 years were found to be  significant for all 

crops at 5% level using F-test. Hence, the observed ratio for a period of 6 years 

for production could have occurred by  chance. 

Table 4.7 presents Fourier coefficients, amplitude (squared), 

mean square amplitude and the ratio K of agricultural productivity. From the table 

il is visible that absolute value of Fourier coefficients using coslnes was greater 

than the same coefficients using sines for crops like tea, pepper, ginger and 

banana. For all others the first was less than the second. Thus for most of the 



Table 4.7 

Fourier coefficients, amplitude (squared), mean square 
arnplitude,and the ratio K for agricultural productivitv 

l6 years) cycles 

Category 

Cereals 

Oilseeds 

Plantation crops 

Spices & 
condiments 

Fruits& 
Vegetables 

Miscellaneous 
l 

c-i s~gnlficant at 50i0 
Source : Estimated by the researcher, 

Crops 

Rice 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Arecanut 
Turmeric 

Banana 
Tapioca 
Cashewnut 

Sugarcane 

level 

Fourier Coefficients Amplitude 
Squared 

RP2 
332.7 

1252 

734.8 
2819 

113.8 
28418 

500 
2651 

190077 

AP 

8.798 

6.330 

27.830 
25.410 

10.650 
138.24 
-7.400 
-22.41 

425.1 

BP 

-17.11 

34.8 

2.730 
46.82 

-0.600 
-86.48 
-21.09 
46.35 

86.860 

Mean Square 
Amplitude 

~ m '  
1241.3 

10886 

1 266.4 
2381 .l 

29.864 
2251 7 

799 
8384 

49377 
-22.07 

771.38 

Ratio K( = 
RpfRm) 

0.313263 

0.1 l73@ 

0.620a 
1.184s 

3.809 
1.262@ 
0.62% 
0.3160 

3.31 1 
1968 

346446 

6452275 

1 .309~  

4.641 

6.231 

45.710 1 2576 
-1 006 

l 4453.2 , 4549 

l 

1607989 

40525760 



selected crops (rice, coconut, rubber, arecanut, turmerlc, cashew nut, tapioca and 

sugarcane) cyclical length was smaller than cyclical height. In the hypothesized 

6-year cycle length, coefficients of cyclical peakness (Ap) was negative for 

arecanut, turmerlc, banana and cashewnut. Similarly, coefficients of cyclical 

length (Bp) were negative for rice, rubber, pepper, ginger, arecanut, turmeric: 

tapioca and sugarcane. These crops having negative coefficients fall in  the lower 

part of the cycle. Squared amplitude was greater than mean square amplitude for 

rubber, pepper, ginger, banana, cashewnut, tapioca and sugarcane. Here actual 

amplitude was greater than the average amplitude. For all others existing 

amplitude was smaller than m ea 11 amplitude. Productivity cycles o f  6 years were 

found to be  slgnlflcant for cereals, oilseeds, plantation crops, spices and 

condiments (except pepper) and cashewnut. Hence, for these crops, the 

observed ratio for a period of 6 years could have occurred by chance. But for 

pepper, banana, tapioca and sugarcane F-test seems to be insignificant at 5% 

and 1% level. Therefore, our hypothesis of 6-year cycles o f  productivity was 

rejected for these 4 crops. 

Fourier coefficients, amplitude (squared), mean square 

amplitude and the ratio K for farm prices of agricultural commodities are 

presented in  table 4.8. Table reveals that absolute value of Fourier coefficients 

using cosines was greater than those using sines for commodities like ginger and 



Table 4.8 

Fourier coefficients, amplitude (squared), mean square 
amplitude,and the ratio K for farm prices 

/6 years) cycles 

Source : Estimated by the researcher. 

Category 

Cereals 

OIlsettds 

Splces & 

condlrnents 

Fruits& 
vegetables 

Miscellaneous 

'C4 slgn~t~cant at 54.0 

Crops 

Paddy 

C O C O ~ U ~  

Pepper 

Glnger 
Arecanut 

Banana 
Tapioca 
Cashewnut 

Sugarcane 

level 

Fourier Coefflclents 

BP 

6.344 

-14.55 

263.55 

a 0 . 1 2  
2.096 

3.807 
6.313 

26.488 

26.1 08 

Ratio K( = 
RplRrn) 

1.4407c3 

0 . 3 7 8 ~  

1.3907m 

6.051 
0 . 4 5 0 ~  

1.48% 
1 . 1 3 3 ~  
1.47764 

1 . 9 7 4 ~  

Amplitude 
Squared 

RP' 
730.604 

16297.84 

146450.9 

305863.3 
168.958 

55.938 
159.664 

22340.76 

1164.629 

BP 

-26.28 

-126.8 

-277.5 

-118.0 
-12.83 

4 .44  
-10.85 
-147.1 

-21 .OS 

Mean Square 
Amplitude 

~ m '  
570.341 

43142.9 

105306 

5051 5.9 
370.604 

37.886 
140.864 
15129.4 

589.887 



sugarcane. Thls Implles that cycllcal length was greater than cyclical height for 

these 2 crops and for others the reverse happens. In  the hypothesized 6-year 

cycle length, coefficients of cyclical peakness (Ap) of coconut and cyclical 

lengths (Bp) of all crops were negative. Therefore, all crops had cycle lengths In 

the lower part of a cycle. Coconut had its cycle peakness too in the lower part of 

its cycle. Actual amplitudes of paddy, pepper, ginger, banana, tapioca, 

cashewnut and sugarcane were greater than their average amplitude which 

implies greater cycle amplitude for these 7 crops. But farm prices of coconut and 

arecanut have smaller amplitudes Cycles of 6 years were found to be 

statistically significant for all crops except ginger. Therefore the hypothesized 

cycle length o f  6 years can be accepted for the farm prices of paddy, pepper, 

coconut, arecanut, banana, tapioca, cashewnut atid sugarcane. For ginger we 

can not accept the existence of 6-year cycle length. 

4.2.4. Wholesale nrlcsg 

Fourier coefficients, amplitude squared, mean square 

amplitude and the ratio K for wholesale prices of agricuttural commodities are 

presented in table 4.9. Among the two Fourier coefficients, absolute value of 

cosine coefficients (Ap) was greater that1 that of sine's (Bp) for tea, rubber and 

ginger. For all others the opposite happens and thus their cyclical lengths were 

lower than cyclical heights. Cyclical lungth of all crops except that of turmeric lies 

in  the upper part of the cycle. Similarly, cyclical peakness of all crops except that 



Table 4.9 

Fourier coefficients. amplitude (squared). mean square 
amplitude,and the ratio K for wholesale prices 

/6 vears) cycles 

Category 

Oilseeds 

Plantation cfopr 

Splces & 
condiments 

Fruits& 
Vegetables 

'a significant at 5% level 

Source : Estimated by the researcher. 

Crops 

Coconut 

Tea 
Rubber 

Pepper 
Glnger 
Turrnerlc 
Arecanut 

Banana 
Taploca 

Fourler Coefliclents Amplitude 
Squared 

Rp2 
695897 

b 

483.06 

Bp 

680.1 1 

Mean Square 
Amplitude 

~ r n '  
39561.7 

2.330 

Rat10 K 
( ~RplRm) 

17.590 

6.895 -1.11 6.667 0.9536 
2.039m 

3.703 
6.32 1 

180 .90 

379.61 
472.88 
-56.34 
60.950 

44.120 
4.970 

124.6 / 48258 1 21860.24 

403.2  
-182.8 

306695 1 82827.22 
257073 1 40671.86 

-112.8 15Q80 / 13035.47 1.217m 

l 
22101 , 68359.72 1 0.3233a 

-65.54 1 6241.9 3426.683 1.822a 

-15.14 1 253.92 123.150 
I 1 

2.062e 



of coconut and rubber lles In the lower part of the cycle. Actual amplitude was 

greater than average amplitude for crops like coconut, rubber, pepper, ginger, 

turmeric, banana and tapioca. This implies that the amplitude of wholesale prices 

(except tea and arecanut) was greater compared to their mean amplitude. Cycles 

of 6 years were fou l~d  to be significai~t for tea, rubber, turmeric, arecanut, banana 

and tapioca. 'We can not accept existence of 6-year cycles for the wholesale 

prices of coconut, pepper and ginger. 

In nuts hell, for most of the crops in our example, existence of 

6-year cycle model was accepted. 

In this part we distinguish moving averages, auto-regressive 

schemes and harmonic terms of cyclical series in the agricultural production, 

productivity and prices using correlogram anatysis. Empirical results are given 

below. 

4.3.1. Aaricuiturai ~roduction 

The calculated auto-correlation function with lag K 

(=0,1,2 ... 35) of agricultural production is depicted in table 4.10. 



Cereals 

Correlogram analysis revealed that production swing of 

cereals was lowest during 1968-69 and highest during 1994-95. Cereal 

production had shown hlgh fluctuation during mlddle years. Barlett test and 

Ljung-Box statistic showed that all auto-correlation coefficients were siatistically 

significant. This favours significant swings in production series. Since the 

correlogram coefficients was continuously oscillating without any vanishing or 

dampening effects this series is harmonic in nature. 

The table implies that productlon swing o f  coconut was 

lowest during the earlier years and was increasing after 1989. Autocorrelation 

coefficients was lowest (indicating lower swings in production) during the period 

1962-63 to 1963-64. Testing showed that all coefficients were significant and this 

series is also harmonic in nature. 

Plantatlon crops 

Production swings of tea and rubber were lower during 

earlier years and they increased after 1987. These swings were lowest in middle 

years and all auto-correlation coefficients were significant. Since correlogram is 

stagnant at some points for tea production its series is identified as semi- 

harmonic* type. But correlogram of rubber productio 11 reflects enough cyclical 

series and therefore its series is harmonic series. 

- BY semi-harmonic series we meant the series oscillating cyclically throughout the 1%- 



Splces and condlments 

Swings of pepper, ginger and arecanut production were 

smaller in  the earlier years and greater in the later years. But that of turmeric was 

greater in the earlier years and smaller in the later years. During middle years all 

the 4 series had very low swings. Barlett test was significant for all these 4 

series. LB statistic of pepper, ginger and arecanut were statistically significant but 

that of turmeric seems to be insignificant. Looking to the ups and downs of the 

series, production swings of pepper, ginger and arecanut follows semi-harmonic 

series and that of turmeric as auto-regressive type. 

Frutts and vegetables 

Production swings of banana was very little in the earlier 

years but it increased during 1976-77 to 1980-81 and 1989-90 to 1994-95. 

Cashewnut production swings was high in middle years. But that of tapioca was 

high in  the first half of the selected period. Auto-correlation coefficients of banana 

were statistically significant by Barlett and LE statistic tests, but the latter test 

seems to be insignificant for both tapioca and cashewnut. Thus, cyclical swings 

of tapioca and cashewnut were significantly different from zero. Banana follows 

harmonic cycles and that of tapioca and cashewnut autoregressive cycles. 

length but at the some points they neither move upward nor downward Here correlogram 
of tea production is same in the 7" and gLh 1% length but on the whole the series is 
coi~tinuously oscillating without m y  d a ~ ~ p e i ~ i i ~ g  or vanishing effects. Hence w e  
identified this series as semi-harmonic type. 



Table 4.10 

Sample Correlogram of Agricultural Production 

I K I Rice I Coconi Tea I Rubbe(Peppe4 Ginger) ArecarlTurmeri4Banana ICashevjTapioc/Sugar I 

351 0.0780 ~0.1805~0.0888)0.1671~0.1397~0.0284~0.18~~ 0.0189 1-0.0027 ~-)o.oo~(Q.o~~~)o.ooo~] 
Note : ' 0.0000' and '(-)O.OOOOg denotes small values 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
28 
30 
31 
32 
33 
34 

Source : Estimated by the researcher 

0.0294 
0.0225 
0.0061 
0.0040 
0.0153 
0.0258 
0.0074 
-0.01 80 
0.0147 
0.0080 
0.0354 
0.0578 
0.0268 
0.0212 
0.0491 
0.0245 
0.0154 
0.0176 
0.0173 
0.0186 
0.0261 
0.0352 
0.0071 
0.0044 
(-)0.000 
0.0001 
0.0089 
0.0367 
0.0273 
0.0143 
0.0162 
0.01 66 
0.0247 
0.0585 

0.01 29 
0.0107 
0.0104 
0.01 10 
0.0103 
0.0069 
0.0021 
:-)O.OOO 
0.0012 
0.0030 
0.0043 
0.0032 
:-)0.000 
0.0000 
0.0001 
0.0057 
0.0135 
0.0175 
0.0180 
0.0254 
0.0263 
0.0207 
0.0323 
0.0163 
0.0051 
0.01 03 
0.001 7 
(-)0.001 
0.0161 
0.0284 
0.0200 
0.0351 
0.1080 
0.1217 

0.0452 
0.0338 
0.0270 
0.0330 
0.0247 
0.01 1 1  
0.0130 
0.01 30 
0.0182 
0.0315 
0.0224 
0.0156 
0.0043 
0.0006 
0.0023 
0.0218 
:-)0.000 
0.0008 
0.0034 
0.0127 
:-)0.002 
0.0006 
0.0017 

0.0065 
(-)O.OOC 
:-)0.002 
0.0340 
0.0216 
0.0165 
0.0700 
0.0336 
0.0334 
0.0979 

0.0365 
0.0350 
0.0327 
0.0299 
0.0269 
0.0247 
0.0218 
0.01 88 
0.0157 
0.0136 
0.01 17 
0.0098 
0.0059 
0.0034 
0.0025 
0.0014 
0.0011 
0.0019 
0.0018 
0.0010 
0.0009 
0.0004 
0.0000 

(-)0.015:-)O.OOC 
0.0004 
0.001 7 
0.0041 
0.0079 
0.0164 
0.0313 
0.0500 
0.071 1 
0.0968 
0.1317 

0.0026 
0.0049 
0.0120 
0.01 58 
0.0158 
0.01 02 
0.0065 
0.0065 
0.0077 
0.0120 
0.0158 
0.0158 
0.0102 
0.0077 
0.0077 
0.0077 
0.0149 
0.0241 
0.0080 
0.001 1 
0.0008 
0.0024 
0.0083 
0.0251 
:-)0.007 
0.0002 
0.0020 
0.0445 
0.0181 
0.0270 
0.0724 
0.0852 
0.0823 
0.0921 

0.0502 
0.0502 
0.0502 
0.0502 
0.0502 
0.0502 
0.0502 
0.0502 
0.0475 
0.0242 
0.0089 
0.0051 
0.001 9 
0.001 1 
0.0008 
0.0006 
:-)0.001 
0.0014 
0.0014 
0.0010 
0.001 0 
0.0014 
0.0040 
0.0131 
0.0269 
0.0339 
0.0296 
0.031 6 
0.0362 
0.0404 
0.0497 
0.0600 
0.0500 
0.0436 

0.0414 
0.0336 
0.0282 
0.0387 
0.0476 
0.0279 
0.0138 
0.0040 
0.0011 
0.0003 
0.0001 
:-)O.OOC 
0.0004 
0.0013 
:-)0.003 
0.0070 
0.0034 
0.0011 
0.0003 
0.0001 
0.0003 
0.0003 
0.0021 
0.01 Q0 
0.0062 
0.0006 
:-)O.OOC 
0.001 1 
0.0126 
0.0311 
0.0288 
0.0384 
0.0877 
0.1409 

0.0855 
0.0855 
0.0855 
0.0532 
0.0130 
0.0051 
0.0051 
0.0051 
0.0051 
-0.0020 
-0.0020 
0.0051 
-0.0020 
-0.0020 
0.0130 
0.0532 
0.0209 
0.0051 
-0.0180 
0.0963 
0.0553 
0.0058 
0.0058 
0.0058 
0.0058 
0.0223 
0.0223 
0.0206 
0.0191 
0.0176 
0.0178 
0.0088 
O.OOQ1 
0.0134 

:-)0.0175 
(-)0.0181 
0.0020 
0.001 1 
(-)0.0001 
(-)O.OOO 

0.0012 
0.0034 
0.0012 
0.0001 
0.0000 
:-)0.000C 
0.0000 
0.0001 
0.0912 
0.1053 
0.0973 
0.0955 
0.0187 
0.0026 
0.0044 
0.0060 
0.0023 
1-)0.0002 
0.00003 
0.0000 
0.0008 
0.0183 
0.0272 
0.0424 
0.0441 
0.0505 
0.0777 

0.0219 
0.0080 
0.0032 
(-)O.OOC 
0.0002 
0.0022 

(-)0.00040.0107(-)0.002 
0.0208 
0.0282 
0.0447 
0.0505 
0.0472 
0.0554 
0.0675 
0.0874 
:-)0.032 
0.0136 
0.0186 
0.0215 
0.0258 
0.0323 
0.0474 
0.0547 
0.0634 
0.0536 
0.01 59 
0.0146 
:-)0.026 
0.0108 
0.0112 
0.0094 
:-)0.000 
0.0000 
0.0001 

0.0834 
0.0896 
0.049s 
0.0206 
0.0099 
0.0025 

0.0055 
0.0101 
0.0221 
0.0384 
0.0803 
0.0008 
0.0876 
0.0760 
0.0570 
0.0181 
0.0072 

0.0041 
0.001 1 
0.0005 
0.0014 
0.0004 
(-)O.OOC 
0.0025 
0.0032 
0.0044 
0.0057 
0.0103 
0.0159 
0.0192 
0.0221 
0.0233 

cane 
0.0240 
0.0149 
0.0053 
0.0033 
0.0061 
:-)0.012 
0.0042 
0.0015 
0.0015 
',-)0.008 
0.0217 
0.0165 
:-)0.007 
0.0058 
0.0045 
(-)0.005 
0.0178 
0.0250 

0.0053(-)0.002 
-)O.OOOC 
-)O.OOOC 
0.0027 
0.3407 
(-)0.048 
0.0062 
0.0082 
0.0089 
(-)O.O08 
0.0086 
0.009 
0.01 18 
-0.008 
0.0035 
0.0020 



Swings in sugarcane production were very small in the years 

1963-64 to 1970-71, 1973-74 to 1976-77, 1979-80 to 1982-83. Auto-correlation 

coefflclents were statlstlcally slgnlflcant by Barlett and LB statlstlc tests and 

therefore its series is identified as auto-regressive series. 

4.3.2. Aaricultural ~roductivity 

The estimated auto-correlation function with lag K (= 0,1,2 ... 

35) of agricultural productivity is presented in table 4.11. The table can be briefly 

explained as follows. 

Cereals 

In  the table productivity swings of cereals were lowest during 

the middle years. Coefficients were high in later years indicating high swings. 

Barlett test and LB statistic test had shown that estimated auto-correlation 

coefficients were not significantly different from zero. Since correlogram was 

oscillating but was stagnant at some lags this series is identified as semi- 

harmonic in nature. 

Ollseeds 

Productivity swings of coconut was lower during 1962-63 to 

1963-64. These swings were high during earlier, middle and upper quartiles. 



Testing revealed that eventhough each coefficient was not significantly different 

from zero, there will be some non-zero coefficients in the series. Coconut 

productivity also follows semi-harmonic cycles. 

Plantation crops 

Productivity swings of both plantation crops (tea and rubber) 

was high in eariier and later years. But in middle years their swings was very 

low. Both tests revealed that all estimated auto-correlation coefficients were not 

equal to zero; atleast some of them were greater than zero. This reflects the fact 

that swings in the productivity of plantation crops were significant. The number of 

productivity swings of tea atid rubber was very low and contitiuous and identified 

as semi-harmonic series. 

S~ ices  and condirnentq 

There were regular ups and downs in the correlogram of 

pepper productivity. The highest swing was during 1984-85. For the correlogram 

of ginger productivity swings were constant in the early 7 years, low in the middle 

years and in arecanut productivity swings were low during 1961-62 to 1964-65 

and 1977-78 to 1986-87. Ups in turmeric productivity were smaller during 1970- 

71 to 1976-77. Thus productivity swings of spices and condiments were different 

for different crops. Testing of correiogram indicates that ginger, arecanut and 

turmeric productivity coefficients were significantly different from zero but those 

for pepper lead us to the acceptance of null hypothesis. Ups and downs of the 

estimated coefficients favour pepper, ginger and arecanut as semi-harmonic 

series and turmeric as auto-regressive series. 



Table 4.1 1 

Sample Correlsg ram of Aflrlcultural Productivity 

I H ] Rice 1 Cocond Tea IRubbe(Peppe4 Ginger1 ArecadTur-ned Banana I CashedTapiocj Sugar ] 

1 35 [ 0.0776 1 0.0309 10.0777 (0.1 37010.034 0.0561 )0.06881 0.0073 1 (-)0.035 
Note ; ' 0.0000' and '(-)0.000O9 denotes small values 
Source : Estimated by the researcher. 



Fruits and vegetables 

While the swings were greater and smaller regularly in  both 

banana and tapioca that of cashewnut productivity was greater in earlier years 

and smaller in the later years. Tests reveal that estimated auto-correlation 
9 

coefficients of tapioca and banana were significantly different from zero but that 

of cashewnut was not. Banana and tapioca series had semi-harmonic cycles and 

that of cashewnut was autoregressive in nature. 

Sugarcane 

Swings in  the productivity of sugarcane were small during 

1966-67 to 1971-72, 1979-80 to 1983-84 and 1988-89. Eventhough all the 

estimated auto-correlation coefficients lie in the accepted confidence interval of 

Barlett test, we  have to reject the null hypothesis of LE statistic test. Thus all the 

estimated coefficients were significantly different from zero. This series is 

identified as semi-harmonic in nature. 

4.3.3. Farm Priceg 

Estimated auto-correlation function with lag K (=0,1,2,3, ... ., 

35) of farm prices is presented in table 4.12. Correlogram analysis is explained 

below with the help of this table. 

Cereals 

Swings of cereal farm prices were very low during middle 

years. Coefflclents were negathre 141h, 16Ih and 23rd lags lndlcatlng periods of 



negative swings. Testing also shows significant price swings of cereal prices and 

its series is harmonic type. 

Ollseeds 

Prices of coconut were oscillating and its swings were low in 

middle period. Sample correlogram was negative only with 23rd lag. But testing 

reveals that coefficients were not all significantly different from zero. The series is 

identified as semi-harmonic series. 

Spices and condiments 

Prices of spices and condiments (pepper, ginger and 

arecanut) were continuously oscillating with small ups and downs. But their 

swings were hlgh in  the later lags. Pepper swings were negative In 24Ih lag while 

ginger in 17Ih, 18'" 22r'd, 26'h and ~ 7 ' ~  lags and arecanut in  24'". 27'" and 28Ih 

lags. Both tests were favourable to ginger and arecanut but price swings of 

pepper were not significant. Ginger and arecanut follows semi-harmonic cycles 

and pepper follows harmonic cycles. 

Fruits and veaetables 

Like cereals and oilseeds the farm prices of fruits and 

vegetables (banana, cashewnut and tapioca) were also oscillating with low 

swings in the middle period. All coefficients were significant a.nd show that 

swings were negative in 22" lag for banana, in  215', 22"6 and 24'h lags for 

cashewnut and in 23'' lag for tapioca. i n  all other lags prlce swings were greater 

than zero. Since the coefficients were neither vanishing nor dampening, 



Table 4.12 

Sample Correloqram of Farm Prices 

. - - - - . - . - - - - - . . - , , - .- - - - '-- 

Source : Estimated by the researcher. 

Pepper 

1,0000 
0.0185 
0.0214 
0.0228 
0.0223 
0.0208 
0.0188 
0.0202 
0.0209 
0.0196 
0.0159 
0.0140 
0.0153 
0.0154 
0.0102 
0.0084 
0.0034 
0.0012 
0.0006 
0.0009 
0.0023 
0.0035 
0.0045 
0.0038 
-0.001 
0.0041 
0.0462 
0.0897 
0.0525 
0.0366 
0.0245 
0.0146 
0.0104 
0.0090 
0.0374 
0.1848 

0000' 

K ( Paddy (Coconut 
I 

1 .oooo 
0.0301 
0.0295 

Sugarc 

1 .oooo 
0.0295 
0.0274 
0.0257 
0.0239 
0.0220 
0.0212 
0.0201 
0.0166 
0.0145 
0.0145 
0.0138 
0.0119 
0.0105 
0.0080 
0.0077 
0.0062 
0.0044 
0.0038 
0.0035 
0.0025 
-0.0009 
0.0003 
0.0002 
-0.0001 
-0.0002 
0.0032 
0.0089 
0.0158 
0.0275 
0.0408 
0.0654 
0.0600 
0.0336 
0.0634 
0.2052 

3 0.0430 

Ginger 

1 .oooo 
0.0212 
0.0203 
0.0185 
0.0157 
0.0149 
0.0162 
0.0187 
0.0144 
0.0081 
0.0079 
0.0123 
0.0146 
0.0148 
0.0082 
0.0070 
0.0008 
0.000 
0.000 

0.0025 
0.0113 
0.0073 
0.000 

0.0001 
0.0298 
0.0086 
-0,002 
-0.001 
0,0011 
0.0042 
0.0175 
0.0275 
0.0229 
0.0253 
0.0606 
0.2349 

denotes small 

0.0285 

Banana 

1,9000 
0.0333 
0.0318 
0.0307 
0.0293 
0.0274 
0.0254 
0.0228 
0.0194 
0.0178 
0.0173 
0.0173 
0.0163 
0.0133 
0.0089 
0.0063 
0.0034 
0.0027 
0.0025 
0.0015 
0.0007 
0.0001 

-0.000086 
0.0010 
0,0046 
0.0072 
0.0116 
0.0170 
0.0143 
0.0125 
0.0207 
0.0309 
0.0428 
0.0719 
0.1269 
0.1807 

Arecan~ 

1 .oooo 
0.0140 
0.0119 
0.0122 
0.0133 
0.0108 
0.0108 
0.0116 
0.0111 
0.0107 
0.0098 
0.0103 
0.0122 
0.0135 
0.0128 
0.0118 
0.0096 
0.0086 
0.0091 
0.0063 
0.0037 
0.0014 
0.0007 
0.0009 
-0.002 
0.0003 
0.0002 
0.000 
0.000 
0.0012 
0.0051 
0.0501 
0.1186 
0.1507 
0.1474 
0.1674 
values 

l 

Cashewl 

1 .oooo 
0.0217 
0.0219 
0.0228 
0.0223 
0.0213 
0.0202 
0.0195 
0.0186 
0.0179 
0.0172 
0.0107 
0.0161 
0.0139 
0.0086 
0.0086 
0.0104 
0.0044 
0.0014 
0.0023 
0.0018 
-0.0006 
-0.0001 
0.0001 
4.0016 
0.0014 
0.0034 
0.0180 
0.0189 
0.0133 
0.0160 
0.0241 
0.0657 
0.1161 
0.1228 
0.1668 

Tapioca 

1 .oooo 
0.0231 
0.0223 
0.0221 
0.0218 
0.0178 
0.0163 
0.0187 
0.0141 
0.0140 
0.0153 
0.0144 
0.0132 
0.0103 
0.0066 
0.0049 
0.0046 
0.0060 
0.0079 
0.0061 
0.0041 
0.0038 
0.0013 
-0.0005 
0.0001 
0.0001 
0.0014 
0.0098 
0.0093 
0.0122 
0.0316 
0.0511 
0.0683 
0.1033 
0.1319 
0.1724 

0.0285 
0.0260 
0.0230 
0.0215 
0.0204 
0.0204 
0.0170 
0.0161 
0.0192 
0.0143 
0.0068 
0.0067 
0.0084 
0.0058 
0.0033 
0.0028 
0.0006 
0.0003 
0.0005 
-0.001 1 
0.0117 
0.0100 
0.0035 
0.0128 
0.0351 
0.0209 
0.0154 
0.0453 
0.1171 
0.1332 
0.0804 
0.0613 

and 'r-\O 

4 1 0.0403 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0.0299 
0.0209 
0.0120 
0.0094 
0.0123 
0.0159 
0.0177 
0.0155 
0.0047 
-0.0021 
0.0035 
-0.0030 
0.0031 
0.0065 
0.0073 
0.0060 
0.0012 
0.0002 

1 -0.0008 
24 1 0.0033 
25 ' 
26 

27 , 
28 
28 
30 
31 
32 
33 
34 
35 

0.0025 
0.0033 
0.0050 
0.0095 
0.6183 
0.0204 
0.0244 
0.0583 
0.0945 
0.1080 
0.1614 

Note . ' 0 0000' 



cashewnut price series follows the features of harmonic serles and banana and 

tapioca follows semi- harmonic series. 

Suaarcane 

Sugarcane price swings were high in the first and last 

periods but was very low (and even negative i n  some lags) during middle years. 

Barlett test and LB statistic reveals that price swings were significant. This series 

also follows semi- harmonic features. 

4.3.4. Wholesale Prlces 

The estimated auto-correlation functioti with lag K (= 

0,1,2,3 ... 35) of wholesale prices of agricuftural commodities was depicted in 

table 4.13. The table can be explained as follows. 

Ollseeds 

The table reveals that price swings of coconut was high 

during earlier and later years. During middle years its swings was very low. It 

satisfies Barlett test. Also L8 statistic test follows the fact that price swings were 

significant. This series follows the properties of harmonic cycles. 
S 

Plantation cron2 

As in the case of coconut, here also price swings of rubber 

and tea were high in the earlier and later years and very low in the middle years. 

Price swing of tea was negative In 23'' lag and that of rubber 21'' lag. Both crops 

satisfy Barlett test but the coefficient of LE statistic leads to the rejection of our 

null hypothesis. Therefore all the estimated auto-correlation coefficients were not 



Table 4.13 

Sample Correloaram of Wholesale Prices 

K JCoconut lTea 1 Rubber 1 Pepper j Ginger IArecanut JTurrnerid Banana /Tapioca 

Source : Estimated by the researcher. 

i I I 
I 

1 i l 
0.0171 
0.0202 
O.021S 
0.0213 
0.0195 
0.0187 
0.0194 
0.0201 
0.0190 
0.0150 
0.0126 
0.0139 
0.0141 
0.0090 
0.0053 
0.0029 
0.0006 
0.0002 
0.0005 
0.0016 
0.0025 
0.0034 
0.0028 
0.0018 
(-)O.OOO 

1 / 0.0308 1 0.0215 
2 
3 ' 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
l 9  
20 
21 
22 
23 
24 
25 

0.0236 
0.0234 
0.0219 
0.0189 
0.0177 
0.0189 
0.0197 
0.0180 
0.0107 
0.0042 
0.0081 
0.0168 
0.0174 
0.0110 
0.0073 
0.0021 

(-)O.OOO 
(-)O.OOO 
0.0032 
0.0127 
0.0082 
(-)0.001 
0.0040 
0.0147 
0.0084 

0.0230 
0.0304 ' 
0.0296 
0.0293 
0.0211 
0.0153 
0.0178 
0.0212 
0.0219 
0.0183 
0.0180 
0.0156 
0.0076 
0.0072 
0.0096 
0.0087 
0.0066 
0.0041 
0.0037 
0.0010 
0.0004 
0.0000 

(-)O .OOOO 
0.0010 
0.0031 

0.0061 
0.0023 
0.0027 
0.0092 
0.0205 
0.0302 
0.0245 
0.0268 
0.0589 
0.2160 
values 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Note 

0.0115 
0.0107 
0.0110 
0.0115 
0.0099 
0.0102 
0.0111 
0.0109 
0.0104 
0.0096 
0.0099 
0.0116 
0.0123 
0.0113 
0.0109 
0.0090 
0.0086 
0.0090 
0.0070 
0.0049 
0.0034 
0.0023 
0.0004 

0.00002 
0.00003 

0.0054 
0.0060 
0.0059 
0.0161 
0.0662 
0.0877 
0.0809 
0.1007 
0.1032 
0.1031 

and 

l 

0.0102 
0.0248 
0.0376 
0.0231 
0.0122 
0.0491 
0.1191 
0.1397 
0.0917 
0.0713 

: ' 0.0000' 

(-)O.OOO 
0.00002 
0.0001 
0.0017 
0.0122 
0.0629 
0.1559 
0.1259 
0.1199 
0.1710 

0.C238 I 

0.0233 
0.0220 
0.0220 
0.0226 
0.0230 
0.0223 
0.0209 
0.0169 
0.0168 
0.0195 
0.0188 
0.0148 
0.0097 
0.0073 
0.0019 
0.0010 
0.0024 
0.0024 
0,0019 
0.0009 

(-)O.OO 10 
0.0054 
0.0049 

0,0185 
0.0172 
0.0165 
0.0167 
0.0181 
0.0202 
0.0183 
0.0123 
0.0049 
0.0024 
0.0062 
0.0181 
0.0116 
0.0077 
0.0074 
0.0080 
0.0033 
(-)O.OOO 
(-)O.OOO 
0.0038 
0.0101 
0.0042 
(-)0.002 
0.0045 
0.0053 

0.0242 
0.0247 
0.0246 
0.0235 
0.0171 
0.0165 
0.0203 
0.0165 
0.0153 
0.0175 
0.0179 
0.0166 
0.0091 
0.0051 
0.0072 
0.0103 
0.0057 
0.0018 
0.0003 

(-)O.OOO 
0.0012 
0.0032 
0.0085 

0.0087 
0.0087 
0.0086 
0.0092 
0.0132 
0.0220 
0.0219 
0.0281 
0.0438 
0.0844 
0.1863 

0.0063 
0.0066 
0.0071 
0.0053 
0.0073 
0.0021 
0.0124 
0.2290 
0.0853 
0.0607 

0.0033 
0.0571 
0.0628 
0.0447 
0.0317 
0.0186 
0.0140 
0.0123 
0.0468 
0.1887 

0.0322 
0.0304 
0.0281 
0.0280 
0.0262 
0.0240 
0.0216 
0.0188 
0.0173 
0.0179 
0.0181 
0.0162 
0.0128 
0.0095 
0.0058 
0.0037 
0.0046 
0.0050 
0.0037 
0.0027 
0.0011 

(-)O.OOO 
0.00 13 
0.0099 
0.01 11 

'(-)O.OOOOm denotes small 

0.0249 
0.0247 
0.0006 
0.0006 
0.0204 
0.0180 
0.0184 
0.0157 
0.0158 
0.0172 
0.0164 
0.0151 
0.0117 
0.0087 
0.0083 
0.0058 
0.0081 
0.0097 
0.0076 
0.0054 
0.0039 
0.0004 

(-)O .00003 
0.0001 
0.0009 

0.01380 
0.0159 
0.0141 
0.0152 
0.0251 
0.0344 
0.0468 
0.0749 
0.1282 
0.1662 

0.0032 
0.0091 
0.0100 
0.0124 
0.0344 
0.0446 
0.0614 
0.1061 
0.1321 
0.1678 



zero, atleast some of  them were non-zeroes (i.e. swings were significant). Tea 

and rubber follow the characteristics of semi-harmonic. 

Snices and condlrnents 

Table reveals that price swings of pepper, ginger, arecanut 

and turmeric was high during earlier and later years and was low during middle 

years. Swings were negative in some years (25Ih [ag for pepper, 17'". 1 8 ' h n d  

22r'd tag for ginger, 26"' lag for arecanut and 18"', 19'" and 23rd iag for turmeric. 

All the 4 crops satisfy Barlett test. LE statistic test reveals that all the coefficients 

were not zeroes, some of them were non-zeroes. Pepper and arecanut follows 

harmonic and ginger and turmeric follows semi-harmonic cycles. 

Frults and ve~etables 

Price swings of tapioca and banana were high compared to 

other price swings. Swings were high i n  earlier and later years and were low in 

the middle years. Swings of tapioca were negative in  23rd lag and that of banana 

was negative i n  22"' lag. Both satisfy Barlett test. LB statistic showed that all 

estimated auto-correlation coefficients were not zeroes. Tapioca price series 

follow the characteristics o f  semi-harmonic cycles and banana series follow 

harmonic feature. 

To see the uniformity of sample correlogram of production, 

productivity and prices we compared them using figures 4.13 to 4.24. Figures 

reveal that most of the sample correlogram curves have greater height towards 

the ending of their lag length. Ups and downs of the curves of each commodity 



Fiqure 4.13 

Sample Correlograrn of Rice 

I + Production + Productivity + Farm Price I 



1 Sample Correlogram of Coconut 1 l 
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Sample Correlogram of Tea 
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Sample Correlogram of Rubber 
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Sample Correloiqram of Pepper 
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Figure 4.18 
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Sample Correlograrn of Ginger 
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Sample Correlogram of Turmeric 
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Sample Correlogram of Banana 
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Figure 4.22 r 
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Sample Correiolqram of Cashewnut 

/-C Production -c Productivity -c Farm Price / 
6.2000 

1 
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Sample Correlogram of Tapioca 

r 

(-c Production + Productivity + Farm Price -u- Wholesale price 



Sample Correlo~ram of Suaarcane 

I -+ Production -+ ProductivitV + Farm Price I 



were similar in most of the points and some of these points are marked by 

numbers. Thus movements of sample correlogram curves are another example 

o f  close relationships between production, productivity and prices of agricultural 

commodities of Kerala. 

Concluslon 

It is clear form the above analysis that cyclical fluctuations of 

agricultural commodities were a regular phenomenon in  agricultural production, 

productivity and prices. These cyclical series can be categorised as in table 4.14 

Table 4.14 

Type of cyclical series of arrricultural commodities 

1 Commodltles I Production I Productlvlty I Farm l Wholesale I 

Coconut 
Tea 
Rubber 
Pepper 
Ginger 
Arecanut 
Turmeric 
Banana 
Cashewnut 
Tapioca 
Sugarcane 

Rice 
HS 

SHS 
HS 
SHS 
SHS 
SHS 
AR 
HS 
AR 
AR 
AR 

SHS 
SHS 
SHS 
SHS 
SHS 
SHS 
AR 
SHS 
aR 
SHS 
SHS 

HS I SHS 
SHS 

- 
- 

HS 
SHS 
SHS 

SHS 
HS 

SHS 
SHS 

prices 
HS 

prices 
- 

HS 
SHS 
SHS . 

HS 
SHS 
HS 

SHS 
HS 

' - 
l 

SHS - 
i 

I 1 I I I I 

AS - Auto-regressive series, HS - Harmonic series 
SHS - Semi-Harmonic series 
,I U - - Denotes commodities not included in this study. 
Source: Estimated by the researcher. 

W e  observed that cyclical series existed in' agriculture were mainly harmonic, 

semi-harmonic and autoregressive types. This leads us to the rejection of our null 



hypothesis - that moving average type of cyclical series exists in Kerala 

agriculture. 

Our hypothesized length of cycle (6 - years) was satisfied 

by  most of the crops (see table 4.15). Most of the commodities had existence of 

6-year cycle length in the series. Agricultural production of all crops fluctuates 

Table 4.15 

Agricultural commodities with 6-year c ~ c l e  length 

Rice 
Coconut 
Tea 
Rubber 
Pepper 
Ginger 
Arecanut 
Turmeric 
Banana 
Cashewnut 
Tapioca 
Sugarcane 

Commodltles ' Production I Farm Productlvlty 
prices 

Y 
Y 

l I 

"Y" - Satisfies existence of 6-year length at 546 level 
"Nn - Does not satisfy existence of Byear cycle length at 5% level 
Source: Estimated by the researcher. 

Wholesale 
prices - 

N 
Y 
Y 
N 
N 
Y 
Y 
Y 
- 
Y 
- 

with 6-year cycle length. Cycle length of 6 years was violated mostly b y  the 

wholesale prices. Eventhough regular cycles of the given length were found to 

be significant for most crops, there were cycles of uneven length. Production, 

productivity and price cycles did not persist in uniform manner in agriculture. 
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5 .  Interrelations in agriculture 

5. 1. Production as a function o f  Productivity 

5.2. Productivitv as a function o f  Production 

5.3. Price as a function o f  Production 

5.4. Production as a function o f  Price 

5.5. Price as a function o f  Productivity 

5.6. Productivity as a function of Price 

5.7. Production as a function of  Price and Productivitv 

5.8. Price as a function o f  Production and Productivitv 

5.9. Productivi4 as a function o f  Production and Price 



INTER-RELATIONS IN AGRICULTURE 

In the previous chapters we showed the distinct features of l 
agricuttural commodities of Kerala. These features were different for different 1 

crops. But movements of production, productivity and prices of the same crops 

showed similarity. In other words, there may be some inter-relationships between 

these three concepts. In  this chapter we are trying to find out whether there 

exists any statistical inter-relations among them. The relations tested are: 
M 

1. Production mf(Productivity) 

2. Productivity f(Production) 

3. Price m f (Production) 

4. Production f (Price) 

5. Price = f (Productivity) 

6. Productivity = f (Price) 

7. Production = f (Price, Productivity) 

8. Price = f (Production, Productivity) 

9. Productivity m f (Production, Price) 

Using Ordinary Least Squares (OLS) method, we estimated linear regressions of 

the form: 

Y = a+bX+u 

Y = a+bX+cZ+u. W here, 

1 1 ~ 1  a , b and 'c' refer to coeflcients; 

'X', Y' and 'Z' refer to variables and 

'U' refers to the error term. 



Overall fitness of these regresslons Is tested by coefflclent of determlnatlon and 

significance of estimated coefficients by Student's t test. The empirical results of 

these 9 models are discussed below. I 

5. 1. Production as a function of Productivity 

Relatlonship between production and productivity 

(production as a dependent variable) is shown in table 5.1. 7.9% to 97.8% of the 

changes in production was determined by productivity. lnfiuence of productivity 

on production was high in plantation crops and spices and condiments and very 

low In rice, coconut, cashewnul and tapioca. In plantation crops this ranged from 

89.4% to 97.8% and in spices and condiments from 58.6% to 94.7%. 

Slope and intercept coefficients of all the selected 

comm odities were statistically significant at standard levels. Production and 

productivity had dlrect and proportional relations hips In all corn modifies except 

cereals. For a unl increment In productlvity, Increment In production was high in 
S 

rubber (0.534), followed by coconut (0.503), pepper (0.266), tapioca (0.107), 

banana (0.063), arecanut (0.049), cashewnut (0.029), tea (0.029), glnger (0.015) 

and sugarcane (0.005). Without any change in productivity there may be some 

constant Increments In the production of rlce, coconut, tea, rubber, arecanut, 

cashew nut, tapioca and sugarcane. 



Table 5.1 

OLS estimates of 
Production as a function of Productivity 

Crops 

Pepper 

Glnger 

Rice 

Coconut 

Tea 

Rubber 

a 

( h o r n &  I 13.QS. 1 O-Om 1 0.518 1 Significant 

1454.5- 

1084.79698 

10.&? 

432.83@ 

(-)33.80@ 

( 4 3 . W  

b 

I 

e - ~~gnificsnt at 5% *ve~ 
I I I 

' @@ - Significant at 10% bvel 
' W@- Significant al25% lewl 

R~ T ~ t t m d ~  
I 

(-)0.17@ 

0.W 

0.03~3 

0.5349 

0 -2763 

0.0263 

Banana 

Cashewnut 

Taploca 

Sugarcane 

0.079 

0.184 

0.978 

0 .8# 

0.805 

0.947 

(-)78.4- 

8 Q . W  

1921 -3% 

i47A!@ 

Insignificant 

Insignificant 

Significant 

Significant 

Significant 

Significant 

O.O@ 

0.0% 

0.1 l@ 

0.0163 

0.878 

0.319 

0.1 12 

0.626 

Significant 

insignificant 

Insignificant 

Significant 



5.2. Productivihr as a function of Production 

Increments of productivity due to changes in the mode of 

production are given in table 5.2. Since production and productivity were 

interrelated, coefflcient of determlnatlon of productivtty on production and that of 

production on productivity are same. 

Slope coefficients of all commodities (except cereals) were 

positive and significant at 5% level. Thus production factors directly influence 

changes in productivity. This dependence of productivtty was greater In 

sugarcane (1 14.68) followed by ginger (64.12)) tea (34.05), arecanut (1 1.83), 

cashewnut (1 1.03), banana (10.72), pepper (2.27)) rubber (1.67), tapioca (1.04) 

and coconut (0.37). Productivity curve starts from positive values for rice, 

coconut,' rubber, pepper, ginger, arecanut, banana, tapioca and sugarcane and 

from negative points for tea and cashewnut. 

5.3. Price as a function of Production 

a Wholesale Prlces 

Wholesale price dependent on production is presented in  

table 5.3. Table revealed that production and its related factors determined about 

15.6% to 75.2% of prlce changes. This determination was hlgh In plantation 

crops and low in fruits and vegetables. 



Table 5.2 

OLS estimates of 
Productivity as a function of Production 

' M- significant al 10% level 
' @%@- Signlficant at 25% bvsl 

Crops 

Rlce 

Coconut 

Tea 

Rubber 

Pepper 

Ginger 

Arecanut 

Banana 

Cashewnut 

Tapioca 

Sugarcane 

' B - Significant 

a 

2142.03@ 

3891.8W 

(-)331.24@ 

280.99@ 

171.47@ 

331.12@@3 

166.74@3 

2985.6W 

(-)136.18 

121 23.5243 

5628.56 

at 5% level 

b 

(-)O.453@ 

0 3749 

34 .OX3 

1.6749 

2.27% 

64.12~3 

1 1.8% 

10.72@ 

11 . O X 3  

1 .W 

1 14.6849 

R~ 

0.079 

0.184 

0.978 

0.8938 

0.605 

0.947 

0.588 

0.678 

0.318 

0.1 12 

0.626 

Remarks 

Insignificant 

lnsignlncant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Insignificant 

lnslgni~cant 

Significant 



Table 5.3 

OLS estimates of 
Price as a function of Production -Wholesale Prfces 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Olnger 

Turmeric 

Aracanut 

Taploca 

Banana 

' 63' - Significant 
' @C3 - Significant d 10% bwl 
' signincant at 25% bvs~ 

a 

(-)2880.918 

(-)SO.SSW 

118.72 

(-)2272.18@ 

(-)W7 .S- 

(-)303 -268 

(-W861 -6- 

150.23649 

23.059 

at 5% kvsi 

b 

1.117@ 

1.602@ 

6.14% 

133.3W 

65.25@ 

20.89@ 

114.5W 

(-)0.02% 

1.227@ 

R~ 

0.462 

0.738 

0.659 

0.752 

0.542 

0.21 1 

0.728 

0.157 

0.156 

4 

Remarks 

Inslgnllcant 

Slgnlficant 

Significant 

Significant 

Slgnlflcant 

Insignificant 

Signlflcant 

lnslgnltlcant 

Inslgnlficant 



Slope coefficients of all selected commodities were poslthre 

(except tapioca) and significant. Thus price and production of most of the 

agricultural commodities had direct and proportional relationship. Being a staple 

food of the poor people, production of tapioca was inversely related to its price. 

For a unit increases in the production of tapioca, price decrease was 0.023 units. 

The increments in price due to increments in production were more than one in 

all other commodities. We can see highest increments in pepper (133.39) and 

lowest for coconut (1.12) for a one unit increments in  its production. The price 

curve starts from negative points (when production is zero) for coconut, tea, 

pepper, ginger, turmeric and arecanut. 

b. Farm Prices 

The results of the analysis presented In table 5.4 revealed 

that the determination of farm price ranged from 2.5% to 72.5%. This 

determination was high in spices and condiments and very low in  miscellaneous 

crops. In spices and condiments, this ranged from 47.8% to 72.59% and in all 

other commodities this was insignificant. Thus production plays an  important role 

in the determlnatlon of farm prices only In the category of spices and condlments. 

Slopes of all price curves were significant. Farm prices and 

production had direct and proportional relationships in coconut, pepper, ginger, 

arecanut, banana and sugarcane and indirect and proportional relationships in  



OLS estimates of 
Price as a function of Production - Farm Prices 

Crops 

Rlce 

Coconut 

Pepper 

Olnger 

Arecanut 

Tapioca 

Banana 

Cashewnut 

Sugarcane 

B - Signiticant 
' CM3 - Significant at 10% level 
' @@B- Significant at 25% bvel 

a 

1 255 .QW 

3157.2% 

20.74@ 

20.13W 

U .48@ 

4058.271QP 

283.45X3 

87.9428 

455.5763 

m HI 

7 

Remarks 

Insignificant 

Insignificant 

Signlficanf 

Insignificant 

Significant 

Insignificant 

Insignificant 

lnslgnl" 

b I R~ 

(-)O .424@ 

0.4033 

0.00546 

0.007@ 

0.091B 

(-)6.601@ 

1.561@ 

( - ) O . O O ~  

0.151 

0.418 

0.674 

0.478 

0.725 

0.129 

0.232 

0 -029 

0.124@@@ 0.025 ~cignlficsr+ I 
1 



rice, tapioca and cashewnut. Changes in  price as a result of one unit change in 

production was less than one for rice, coconut, pepper, ginger, arecanut, 

cashewnut and sugarcane. Even if changes in production was zero, there may 

be some constant and significant price change as an Incentive to farmers, in all 

commodities. This incentive was high in tapioca (4058.27) followed by coconut 

(3157.23), rice (1255.99), sugarcane (455.57), banana (283.45), cashewnut 

(97.941, arecanut (44.48), pepper (20.74) and ginger (20.14). 

5.4. Production as a function of Price 

a Wholesale Prlces 

Influence of wholesale prices on  production of agricultural 

commodities is presented In table 5.5. Since production and price are 

interrelated, the percentage of determination of price on production and 

production on price were same (comparison between tables 5.3 and 5.5). Thus, 

the percentage of determination was high in spices and condiments (except 

turmeric) and low in fruits and vegetables. 

Both wholesale prices and production increase I , .  
-,.. 

direction (except in  the case of tapioca). Unil Increment in production as a result 

of one unit increment in price was less than one for all crops (except tapioca). 

This Increment was high In tea (0.46) followed by banana (0.127), rubber (0.107), 

turmeric (0.1 01), coconut (0.077), ginger (0.008), pepper and arecanut (0.006). 



Table 5.5 

OLS estimates of 
Production as a function of Price -Wholesale Prices 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Ginger 

Turmerlc 

Arecanut 

Taploca 

Banana 
i 
' @ - Stgn~ncant 
' - Significant at 10% kvbl 
' @CD@- Significant at 25% lwel 

a 

31 l@ 

41.01@ 

42.86 

20.3m 

18.733 

307.0fW 

45.53%~ 

41 12.Qm 

288.82363 

st 5% level 

b 

OA13363 

0 J6c9 

0.107B 

0.006@ 

0.008@ 

0.10163 

0-006@ 

(-)6.735@ 

0.127 

R' 

0.462 

0.738 

0.650 

0.752 

0.542 

0.21 1 

0.728 

0.157 

0.156 

Remarks 

Insignificant 

Significant 

Significant 

Significant 

Significant 

Insignificant 

Significant 

Insignificant 

Insignificant 



Table also reveals that there will be some production for consumption purposes 

without the element of wholesale prices. Production with zero elements of prices 

was high in  tapioca (41 12.99) and low in ginger (18.73). 

b. Farm Prlces 

Impact of farm prices on production is depicted in table 5.6. 

Percentage determination of farm price on production and that of production on 

farm price were same (comparison between tables 5.4 and 5.6). Thus 

determination of farm price on production was high in spices and condiments and 

low and insignificant in  cereals, oilseeds, fruits and vegetables and sugarcane. 

Production curve was increasing for coconut, pepper, ginger, 

arecanut, banana and sugarcane and decreasing for rice, tapioca and 

cashewnut. One unit increment in prices leads to more than one unit increments 

in production for coconut, pepper, ginger and arecanut. Slopes of all production 

curves were significant. Table also revealed that when slopes of production 

curves were zero, it starts from positive quadrant for all commodities except 

coconut, pepper, ginger, arecanut and banana. The absolute amount of 

production with zero farm prices was high for coconut followed by pepper, 

cashewnut, ginger, rice, arecanut, tapioca, sugarcane and banana. 



Table 5.6 

OLS estimates of 
Production as a function of Price- Farm Prices 

Rmarks 

lnslgnificant 

lnslgnlficant 

Significant 

lnsignificanl 

Signincant 

lnrlgnllcant 

lntlgnlficant 

Insignificant 

lnslgnilcant 

Crops 

Rlce 

Coconut 

Pepper 

t3lngsr 

Arecanut 

Taploca 

Banana 

Cashewnut 

Sugarcane 

' - Signllcant 
' m- Significant at 10% kvel 
' QC@- Slgnllcanl at 25% bvel 

a 

608.5XD 

(-)2438.13@ 

(-)2056.0W 

(-)628.39 

(-)326.8549 

136.1449 

(-)9.866 

1460.57- 

74 364 

at 5% level 

b 

(-)0.356@ 

1 ,03463 

128.1 1163 

62.8m 

7.9718 

(-)0.019@ 

0.14- 

(-)8.38- 

0.202696363 

R~ 

0.151 

0.416 

0.674 

0.478 

0.725 

0.128 

0.232 

0.029 

0.025 



5. 5. Price as a function of Productivity 

a. Wholesale Prlces 

Effect of product'htity on wholesale prices of agricultural 

commodities (see table 5.7) revealed that determination of productivity on price 

ranged from 0.004 to 78.9 percentage. This determination was high in  plantation 

crops and very low in oilseeds and fruits and vegetables. Impact of productivity 

on wholesale prices was insignificant for coconut, pepper, turmeric, tapioca and 

banana. 

Slope coefficients of all commodities (except banana) were 

positive. Thus price curve was upward slopping for coconut, tea, rubber, pepper, 

ginger, turmeric, arecanut and tapioca. The increments in  price curve were more 

than one in rubber, pepper, ginger and arecanut. But for one unit increments in 

productivity, the absolute increments in  wholesale price was less than one for 

coconut, tea, turmeric, tapioca and banana. Except for coconut and banana, 

increments in price curve seem to be statistically significant. There will be some 

positive change in the wholesale prices of coconut and banana even if changes 

in productivity were zeros. Intercept coeniclents of rubber and turmeric were 

insignificant. 



Table 5.7 

OLS estimates of 
Price as a function of Productivity -Wholesale Prices 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Ginger 

Turmeric 

Arecanut 

Taploca , 

Banana 

' B - S~gn~ficard 
' W- Significant at 10% bvel 
' @@B- Significant 91 25% level 

a 

1425.457@@63 

(-)40.581@ 

(-)656.45 

(-)8205.31@ 

(-)l 022.02~3~3 

(-1294 .M 

(-w813.78 

(-)l 32.51849 

477 -62763 

al 5% level 

b 

0.01 1 

0.048@ 

3.207% 

33.227% 

1.03W 

0.70463 

7.851% 

0.01363 

(-)O .002 

R~ 

0.00004 

0.788 

0.563 

0.388 

0.568 

0.318 

0.884 

0,485 

0.00008 

Remarks 

Insignificant 

Significant 

Significant 

Insignificant 

Significant 

Insignificant 

Significant 

Insignificant 

insignificant 



b. Farm Pdces 

Impact of productMty on farm prices (see table 5.8) revealed 

that the coefficient of determination of productivity on farm prices ranged from 

0.3% to 82.6%. This coefficient was high in cereals and low in oilseeds. Cropwise 

analysis reveals that the influence of productivity on farm prices was high in rice 

(0.826) followed by arecanut (0.706), ginger (0.545) etc. Except for rice, arecanut 

and ginger, all other commodities had insignificant productivity determlnation on 

farm prices. 

Price curve of rice, pepper, ginger, arecanut, tapioca and 

sugarcane were upward slopping and that of cashewnut, banana and coconut 

was downward slopping. For a one-unit Increment In productivity, the Increment 

in price curve was less than one for rice, arecanut, tapioca and sugarcane and 

was greater than one for pepper and glnger. Except the case of banana, all other 

slopes were significant. With zero increments in productivity there will be positive 

increment in coconut, banana and cashewnut farm prices and negative 

increments in rice, pepper, ginger, arecanut, tapioca and sugarcane. 



Table 5.8 

OLS estimates of 
Price as a function of Productivity- Farm Prices 

Crops 

Significant 

Insignificant 

Insignificant 

Significant 

Significant 

lnsignificant 

Insignificant 

lnsignificant 

Insignificant 

Rlce 

Coconut 

Pepper 

Ginger 

Arecanut 

Tapioca 

Banana 

Cashewnut 

Sugarcane 
l 

I ' @ - S~gn~ficanl 

a 

' - Significant at 1090 bvel 
' @@@ Significant at 2590 lwel 

637.605~3 

2043.65740 

(-)5843.86@ 

( - ) l 0 3 7 6  

(-)307 -09549 

130.688QE 

50.756363 

1824.4% 

(-)l 32.5- 

al 5Yo level 

b I R~ Remarks 

0.51!%3 

(-)0.29@8 

31 .95& 

1.01W 

0.508~0 

0.01263 

(-)0.001 

(-)l -04963 

0.005@ 

0.828 

0.024 

0.378 

0.545 

0.706 

0.494 

0.003 

0.174 

0.326 



5.6. Productivitv as a function of Price 

a Wholesale Prlces 

impact of wholesale prices on groductivrty is depicted in 

table 5.9. Since both are interrelated the coefficient of determination of wholesale 

prices on productivity and productivity on wholesale prices were the same 

(comparison between tables 5.7 and 5.9). Thus prices had significant impact on 

the productivity of tea, rubber, ginger and arecanut and insignificant impact on 

coconut, pepper, turmeric, tapioca and banana. Productivity curves of coconut, 

tea, rubber, pepper, ginger, turmeric, arecanut and tapioca are upward slopping 

out of which the slopes of tea, rubber, ginger, turmeric, arecanut and tapioca 

were significant. The productivity curve of banana was downward slopping and 

insignificant. 

b. Farm Prices 

Effect of changes in farm prices on productivity is shown in 

table 5.1 0. The inter-relationship between productivity and farm prices is 

reflected in the coefficient of determination. Coefficients of farm prices on 

productivity and productivity on farm prices were same (comparison between 

tables 5.8 and 5.10). Productivity curves was upward slopping for rice, pepper, 

ginger, arecanut, taploca and sugarcane and downward slopping for others. This 

Implies that for one unit change in price there is more than one unit change in the 



Table 5.9 

OLS estimates of 
Productivity as a function of Price- Wholesale Prices 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Glnger 

Tunnerlc 

Arecanut 

Taploca 

Banana 

' - Slg~ficoIIt 
' 6364 - Significant at 10% bvel 
' MD@ Significant d 25% level 

a 

51 72 -50460 

1051.0018 

356.812@ 

210.22369 

1478.78963 

1 064.7263 

083.350@ 

13301.3863 

0741 -58263 

1 5% kVd 

b 

0.004 

16.307@ 

0.17!%3 

0.012 

0.57- 

0.45360 

0.080~3 

30.15963 

(-)0.035 

R' 

0.00004 

0.789 

0.563 

0.388 

0 .S98 

0.318 

0.684 

0.465 

0.00008 

Remarks 

Insignificant 

Significant 

Significant 

Insignificant 

Significant 

Insignificant 

Significant 

Insignificant 

Insignificant 



Table 5.40 

OLS estimates of 
Productivitv as a function of Price- Fann Prices 

L 

Crops 

Rlce 

Coconut 

Pepper 

Ginger 

Arecanut 

Taploca 

Banana 

Cashewnut 

Sugarcane 
P 

' - Significant 
' - Significant at 10% kvcl - 
' @BB- Significant at 25% bvel 

a 

1302.187@ 

5374 .W 

220.008~~ 

1564.2869 

881.834@ 

13281.61@ 

8822.92% 

1028.269QP 

49331 .l 94P 

at 5% k!vel 

b 

1 .Q0349 

(-)0.08- 

0.01 l @  

0.53749 

1.387@ 

40.105QP 

(-)2.319 

(-)0.166@ 

64.927@ 

R~ 

0.828 

0.024 

0.378 

0.545 

0 -706 

OAQ4 

0 -003 

0.174 

0.326 

Remarks 

Significant 

Insignificant 

Insignificant 

Significant 

Significant 

lnslgniflcanl 

lnsignlficant 

lnslgnlflcant 

Insignificant 



productivly of rice, arecanut , tapioca, banana and sugarcane. Changes in all 

cornm odities (except banana) were statistically significant. The table also reveals 

that even if changes in prices were zero there was positive changes in  the 

productivity of all agricultural commodities. This change was greater in 

sugarcane (49221.19) and lower in pepper (220.01). 

5.7. Production as a functlon of Price and Productivity 

a Wholesale Prices 

Impact of changes of both wholesale price and productivfty 

on production is shown in table 5.11. Analysis reveals that coefficient of 

determination of wholesale prices and productivity on production was significant 

for all agrlculiural commodities. This determination ranged from 66.8% to 98.0%. 

Influence of these two explanatory variables was high in  tea (98.0%) followed by 

glnger (94.8%), rubber (89.4%), pepper (84.1%), tapioca (83.8%), banana 

(81.0%), turmeric (80.3%), arecanut (73.4%) and coconut (66.8%). 

Production had direct and proportional relationships with the 

prices of coconut, rubber, pepper, arecanut 2nd banana and indirect 

relationships wHh tea, ginger, turmeric and tapioca. For one unit increase in price 

there was more than one unit change in the production of rubber and tapioca. All 

price coefficients (except ginger) were statistically significant. Production and 

productivity had direct relationships (excluding rubber). But for one unit increment 



Table 5.1 1 

OLS estimates of Production as a function of 
Price and Productivity- Wholesale Prices 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Glnger 

Turmerlc 

Arecanut 

Tapioca 

Banana 

' @ - S~gnlficant 
' W- Slgnlflcant at 10% kvel 
' Significant at 25Y0 level 

a 

658.9626W 

8.206@ 

282.3918 

(-)8.416@ 

(-)3-788@@@ 

12.4778 

38.1363 

(-)707.217~ 

(-)160.857@ 

at 5% kvel 

b 

0.412@ 

(-)0.051@ 

1.74763 

0.00463 

(-)0.0004 

(-)0.001~ 

0.OOW 

(-)19-84@ 

0.12- 

C 

0.47563 

0.0318 

(90.012 

0.131~3 

0.01563 

0.0286, 

O.OOQ€m@ 

0.362@ 

0.068Q1 

R~ I Remarks 

0.668 

0 .B8 

0.8W 

0.84 1 

0 .Q48 

0.803 

0.734 

0.838 

0.81 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 



In productivity there was less than one unlt increment In production for all 

commodities. Production curve possesses positive and significant intercepts for 

coconut, tea, rubber, turmeric and arecanut and negative and significant 

Intercepts for all other commodities. 

b. Farm Prices 

Impact of changes in farm prices and productivity on production 

is shown In table 5.12. Analysis reveals that they had signincant impact on 

production for coconut, pepper, ginger, arecanut, tapioca, banana and sugarcane 

and insignificant for rice and cashewnut. Influence of these two explanatory 

variables was high in banana (95.6%) followed by ginger (94.9%), tapioca 

(81 .l?%), pepper (80.2%), sugarcane (75.4%), arecanut (73.4%), coconut 

(70.3%) etc. 

Production had significant and direct relations hips w l h  the farm 

prices of coconut, pepper, arecanut, banana and cashewnut and significant and 

indirect relationships with rice, ginger, tapioca and sugarcane. For one unit 

increment in  price, the absolute increment in production was less than one for ail 

commodities except for tapioca and banana. Production curve with farm prices 

and productivity as explanatory varlables had positlve lntercepts for rice, 

arecanut, cashewnut and sugarcane. A l l  intercepts except coconut seem to be 

slg nmca nt . 



Table 5.12 

OLS estimates of Productlon as a function of 
Price and Productivity- Farm Prices 

Coconut (-)255.375 0.45- 0.63569 

Pepper (-11 2.89m 0.003669 0.15363 

Ginger (-)4.033@@@ (-)O .0007 0.01569 

R' I Remarks 

Sugarcane 

0.181 

0.703 

0.802 

0.949 

' C3 - Significant at 5% kvsl 
' 638 - Significant at 10% level 
' @@&- Slgniflcant at 25% bvzl 

102.1 37@ 

lnsignlflcanl 

Significant 

Significant 

Signlflcant 

0.734 

0.81 17 

0.056 

0.325 

I 0.754 

i 

Significant 

SlgnlRcant 

Significanl 

tnsignificanl 

Insignlficanl (-)0.312@ 0.00749 



5.8. Prlce as a function of Production and Productlvlty 

a Wholesale Prices 

We know that price of a commodity is determined by demand 

for and suppty of R. It may also be influenced by the prices of other commodities, 

market conditions etc. Here, we are intending to know whether production and 

productivity changes influence the price of an agricultural commodity. The results 

presented in table 5.13 reveal that coefficient of determination of production and 

productivity upon wholesale prices ranged from 32.8% to 90.3%. This 

determination was significant for coconut, tea, rubber, pepper, ginger, arecanut 

and tapioca, but insignificant for turmeric and banana. 

Production was direct to the changes in prices of coconut, 

rubber, pepper, arecanut and banana and indirect for tea, ginger, turmeric and 

taploca. Price change due to production was slgniflcant for coconut, tea, rubber, 

pepper, turmeric, arecanut, tapioca and banana. Price curve was upward 

bending for tea, ginger, turmeric, arecanut and tapioca. Productivity coefficients 

of all commodities (except rubber) were significant. 

b. Farm Plrces 

Eventhough farm prices are fixed by the Government, 

Government changes the farm prices of agricultural commodities from time to 



Table 5.13 

OLS estimates of Price as a functlon of 
Production and Productivitv- Wholesale Prices 

r 

' - Significant at 10Yo level 
' @@B- Slgnlflcant al 25% level 

Remarks 

Slgnlflcant 

Significant 

Slgnilcant 

Signlflcant 

Signlflcant 

inslgnlllcan 

Slgnlflcanl 

Signllcant 

Slgniflcant 

Crops 

Coconut 

Tea 

Rubber 

Pepper 

Ginger 

Turmeric 

Arecanut 

Tapioca 

Banana 

g - ~ ~ g n a a n t  

a 

328.388 

(-)28.163@ 

314.453 

(-)l 267.- 

- 1 .  

(-)182.582 

(-)5713.27@ 

(-)53.26- 

830.75669 

at 5% HI 

b 

1AOW 

(-)l .73BQP 

7.30W 

146.7@ 

(-)26.05 

(-)10.18- 

71.517@ 

(-)0.041@ 

3.5618 

C 1 

(-)O.SW 

0.098@ 

(-)0.686 

(-)5.857@@@ 

1 A24@ 

0.854@ 

3.86263 

0.017@ 

(-)0.244@ 

R~ 

0.579 

0.809 

0.662 

0.757 

0.602 

0.328 

0.809 

0.903 

0.46 



time. This may be influenced by changes in  agricutfural condltlons of the 

economy. Influence of farm prices by production and productivity presented in 

table 5.14 reveals that they influence farm prices of most of the selected 

commodities. This determination was significant for all cornmoditles except 

cashewnut. Determination was high in tapioca (89.3%) followed by banana 

(86.5%), rice (84.5%), arecanul (81.08%), pepper (67.9%), coconut (64.5%), 

ginger (55.9%) and sugarcane (55.7%). lnfluence of production on  price was 

direct to coconut, pepper, arecanut, banana and cashewnut and indirect to rice, 

ginger, tapioca and sugarcane. Table also shows that influence of productivity on 

price was significant for all commodities. 

5.9. Productivitv as a function of Production and Price 

a Wholesale Prices 

Productivly is not a direct function of either production or price. 

i t  is the resuR of new mode of cultivation adopting new methods like HYV seeds, 

fertilisers, irrigation etc. But inducement to increase productivity arises from the 

existence of high prices of the product. And to earn high prices the cultivator 

should increase production through increasing productivity. Thus these three 

concepts are interrelated. Price and production determine 38.3% to 98.4% of 

changes in productivity (see table 5.15). This determination was significant for 

commodities like tea, rubber, pepper, ginger, turmeric, arecanul, tapioca, banana 

etc. It was high in tea (98.4%) followed by ginger (95.4%), rubber (91.8%), 



Table 5.14 

OLS estimates of Price as a function of 
Production and Productivity- Fann Prices 

Crops 

Rlce 

Coconut 

Pepper 

Olnger 

Arecanut 

Taploca 

Banana 

Cashewnut 

Sugarcane 

' W - Signlflcant 
' @Q3 - Significant at 10% kvel 
' @@B- Significant at 25% bwl 

a 

(-w.992 

1427.74@ 

(-1 1 1 0 . 2  

(-)l 194.9- 

372.85540 

(-)60.39@ 

88.31W 

1288.1 

15.256 

a 5% level 

b 

(-10.1 32@ 

1.39749 

140.643@ 

(-)47.08- 

4.71m 

(-)0.037@ 

0.5056$ 

4.712 

(-)l .OOX3 

C 

0.49% 

(-)O .993@ 

5.516@@@ 

1.71 18 

0.27!5@ 

0.016@ 

(-)0.033@ 

(-)l .186@ 

0.01 18 

R= 

0.845 

0.645 

0.679 

0.559 

0.81 08 

0.893 

0.885 

0.1 799 

0.557 

Remarks 

Slgnidcant 

Significant 

Significant 

Significant 

Signlfi cant 

Significant 

Significant 

lnsignificarr 

Significant 



Table 5.15 

OLS estimates of Productivitv as a function of 
Production and Price- Wholesale Prices 

Crops a b 

Coconut 2657.68s 0.80718 

(-)112.512@ 0.0318 (Rubber 1 1 
I Pepper 1 183.82263 1 2.72163 

Taploca 4125.80463 2.23263 

Banana 3342.8649 1 1.374@ 

' 638 - Significant at 10% level 
' @@BB- Significant a( 25% kvel 

C I R= I Remarks 
1 

Significant 

Significant 

Significanl 

Significant 

Significant 

Significant 

Slgnificant 

Significant 

Slgniflcant 



tapioca (89.8%), turmeric (82.9%), banana (77.6%), arecanut (69.1 %) and 

pepper (61.3%). 

Productivity of all commodlties had direct and sig nifica nt 

relationships with production. One unit increment in production (excluding 

coconut and rubber) results in more than one unit increment in productivity. 

Productivity curve starts from positive values for coconut, pepper, ginger, 

arecanut, tapioca and banana and negative for tea, rubber and turmeric. 

b. Farm Prlces 

Influence of production and farm price on productivity of 

agricultural commodities is given in table 5.16. Both these explanatory variables 

had significant impact on the changes In productivity for all commoditles except 

cashewnut. This impact was highest on ginger (95.6%) followed by banana 

(94.3%), tapioca (89.0%), rice (83.2%), sugarcane (83.0%), arecanut (71.5%), 

pepper (61.0%) and coconut (50.3%). Cashewnut had insignificant 

determination. Productivity and farm price coefficients were significant for all 

commodities. But their retatbnship was negative for coconut, pepper, banana 

and cashewnut. Even if changes in  production and farm price was zero, there 

were positive changes In productlvtty for all commodities. This change was 

highest and significant in tapioca (4756.67) and lowest and insignificant in 

cashew nut. 



Table 5.16 

OLS estimates of Productlvitv as a function of 
Production and Price- Farm Prices 

Crops 

Rice 

Coconut 

Pepper 

Glnger 

Arecanut 

Taploca 

Banana 

Cashewnut 

Sugarcane 

' B - Slgntficant 
' 6363 - Slgnlflcant at 10% level 
' Significant at 25% level 

a 

112QAS 

293 1 .W 

166.65- 

388.57163 

538.6433 

4756.6698 

2740.86460 

55.337 

1763 .OM 

et 5% kvel 

b 

0.13&%3@ 

0.774@ 

2.572@ 

58.3894D 

2.81- 

2 . 1 W  

14.4OlQP 

9 .Q348 

104.1733 

C 

1.6618 

(-)O . 3 W  

(-)O.OO= 

0.0818 

1.13163 

53.9B.8 

(-)24.803@ 

(-)0.131@ 

51 -98163 

R~ 

0.832 

0.503 

0.61 

0.856 

0.71 5 

0.88 

0.943 

0.425 

0.83 

Remarks 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Insignificant 

Significant 

-- 



Conclusion 

Event hough production, productivity and prices of 

agricultural commodities were affected by a number of factors; this study found 

significant statistical relalionships among the variables. Their relationships 

Varied from commodity to commodity. Also two-way relations between them 

were Insignificant for rice, coconut, pepper and ginger but the three terms had 

significant interrelations in all corn modities except cas hewnut. 
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AGRICULTURAL PRICES AND MACRO VARIABLES 

I n  this chapter we analyse the effects of macroeconomic 

conditions o n  agricultural prices. Here the question is do macroeconomic 

conditions affect the variability of the structure of commodity prices within 

agriculture. Or, whether macroeconom ic effects are neutral with respect to 

Keraia agriculture. Also, w e  determine the responses of individual commodity 

prices to relative price variability. In the second part we examine whether price 

levels and variability of agricultural commodities of Kerala have changed after 

1991. The central hypothesis tested here is whether price variability o f  

agricultural commodities increased after 1991 or not. An  autoregressive 

conditionally heteroskedastic (ARCH) regression model is used to jointly 

investigate price levels and variability. 

6.1. Relative Price Variability 

W e  know that much of the observed variability i n  relative 

prices is caused by changes in weather, resource prices, technology etc. But 

several theoretical models imply a relationship between inflation and the 

variability of relative prices. Rational expectation models ( ~ h e l p s ' ~  and 

Phelps, Edmund S (1870) 'The new microeconomics in employment and inflation theory." 
Microeconomic foundations of employment and inflation theory. Nevd York : V4 VJ Norton and 
Co. 



~ u c a s ' ~ )  say that as inflation becomes more variable, economic agents are less 

able to distinguish general price level movements from relative price changes. 

Rational expectations models in  which economic agents are unable to 

distinguish temporary from permanent aggregate demand shocks can also 

generate a correlation between unexpected inflation and relative price variability. 

Empirical studies of Vining and  erto tow ski'^^ and ~ t o c k t o n ' ~  showed 

correlation of relative price variability with (a) changing average agricultural 

commodity prices, (b) changing economic activity and (c) the variance of 

aggregate inflation. Because rational expectation models focus on the role of 

unexpected inflation, Lapp and smlh'OB considered the effects of unexpected as 

well as expected inflation. Thus theoretical and empirical evidences support the 

relationship between relative price variability and other macroeconomic factors. 

Here we empirically test the relationship among these factors in Kerala. 

Relative price variability is measured by constructing an 

index to show changes over time in relative prices among a commodity group. 

106 Lucas, Robert E, .k. (1073) "Some intmatlonal evidence on output-inflation t~adeoffs.~, 
American Economic Review, Vol. 63, PP 326-34. 
'" Vlning, David J and Thomas C Elrrertodd (1Q76), ' The rehtionshfps between relative 
rices and the general price level", Pvnerican Economic Review. Vol. 68, PP 699-708. 
L Stockton. D d d  J (1Q88), R e Y h  price d!spenlon. aggmgate pdce movement a d  the 
natural rate of unempbyment". Economic Inquiry, Vol. 28, PP 1-22. 
'as Lapp, John S and Smith, Vlncenl H (1992), aAggregato sources of relath price varlablllty 
among agricultural cornmodiiies", American Journal of agricultural Economics, Vol. 77, No. 1, 
February, PP 1-Q. 
"O Engk, R (1982), "Autoregresoive Conditional Heteroskedasticity with estimates of the 
y~riance of United Klngdom inkllons'. Econometrka, Vol. 50, Juty. PP 987-1008. 

Bolerslev, T (1988), ' Generaised Autoregressive Conditional Heteroskedasticit)r, J. 
Econometrlcs, Vol. 31, June, PP 307-27. 
'l2 Bolenlev, T., R. Y. Chou and K. F. Kroner (IQQZ), 'MCH modeling in finance: Areview of 
the theory and empirical evidence', J. Econometrlcs, Vol. 52, April, PP 5-59. 
'l3 Hamilton, J. D. (1 891) Time series analysis, Princeton NJ: Princeton University Press. 



A commodly's relative prlce is defined here as i s  nomlnal prke dlvlded by the 

average price of all commodities in the group. Relative price ~ r i a b i l i t y  is 

defined as the variance, across that set of commodRies, of the rates of change 

of Individual nomlnal prices. If  the prices of a set of commodities all change at 

the same rate, their relative prices do not change. However, relative prices must 

change if the prices in the set change at different rates. As the variance of the 

rates of nominal price change becomes greater, relative prices become more 

variable . 

The price of each commodity can be decomposed into an 

aggregate and a relative price component, i.e., 

Pit = Pt + Zit for i=1,2,3 ,... ....., N (1) 

Where Pi? is the natural log of the nominal price of commodity i in period 1, Pt is 

the natural log of the average prlce across the n commodities in period t and Zlt 

is the natural log of the relative price of commodity i in period 1. Divisia price 

index, Pt (index used to measure relative price variability) is defined as 

Pt = ZWil Pit for i = 1,2,3 ,... ... ..., N (2) 

Where the Wit's are prlce index weights that sum to one. Taking first 

differences of equation (1) and reordering terms yields 

Zit - Zi,t-l = (PR - Pi,t-l) - (Pt - Pt-1) (3) 

The left-hand side of equation (3) is the rate of change in  the relative price of 

the fh commodity. A weighted average of all relative price changes, i.e., 

X wit (zit - zit-1) = o. 



The welghted sum of squares of the relative prlce changes, i.e., 

Wit (Zit - zi,t-l)? = Z Wit [(Pit - Pi,t-l) - (Pt - ~ t - l ) ] '  H), 

measures the variance of relatlve price changes from perlod 1-1 to perlod t for the 

N commodities examined. Thus, the general expression for relative price 

variability Vt is 

v t  = E Wit [(pit - ~i,t-1) - ( ~ t  - R-111 2. 

6.1.1. Divlsia price index and relative price variability 

Divisia price index Pt, for farm prices and the associated 

index, Vt, of relative agricultural price variability were constructed from annual 

averages of monthly prlces of agricultural com modltles for the period 1960-6 1 to 

1995-96. Since Wit's should reflect the relathre importance of each commod#y, 

we used income shares as weights. 

The Vt series and the average rate of price change of Pt, 

IJ ct, are presented In table 6.1. Vt series Is plotted In figure 6.1. As figure 

illustrates, the variability of relative agrlcuitural prlces has changed overlime. 

Short-run fluctuations in relative price variability occurred throughout the selected 

period. . They were extremely volatile in the middle 1980s (particularly in 1984-' 

85). Relative prices were more stable In the 1970s than In the 1960s and 1980s. 

Average rate of price change (Divisia price index) was maximum in 1984-85 and 

minimum during 1961-62. The rate of change was negative in the years 1964-65, 

69-70, 71-72,72-73, 75-76, 79-80,81-82,85-86, 89-90, 93-94 and 94-95. 



Table 6.1 

Average rate of  rice change and relative price 
variability of selected a~ricultural commodities 

Year IDivisia Price Index IVariabilitv of relative prices 

1 1885- ) 0.2342 I 0.0205 
Source: Estimated by the researcher. 

196061 
(rate of change in %, 

(-) 
for agric;ltural commodities 

(4 



Firrure 6.1 

Relative Price Variability of Agricultural 
commodities 

Year 



6.1.2. Relative price varia biliw and aggregate variables 

Here we correlate relative price variability with 

(1) Average rate of change of agricultural commodity prices c,t) 

(2) Aggregate rate of inflation measured by the annual rate of change 

of consumer price indices @I 1) 

(3) Rate of change of annual average unemployment (n u,t) 

(4) Rate of annual real GNP growth (n gt) and 

(5)  Unexpected inflation (P1 U1) - calculated residuals from 

n ct = a0 + a lMi t - l  + a2Et-l + et W here 

Mi refers to growth rate of money supply 

E refers to exchange rate. 

Treating the above 5 variables as explanatory variables we flt the regresslon 

v t  = a~ + n2 ct + n2 t + n 'u,t +n 'et + ( ~ 1 ~ 1 ) ~  +ut. 

The above regression model examines the relationship 

between Vt and squared values of the explanatory variables. We adopted this 

approach because squarlng of variabtes Is conslsteni w l h  the assumption that 

changes in the price level and aggregate activity, irrespective of direction, disturb 

relative prices. Using this model we test the null hypothesis that variance3 in 

economic activity affect relative price variability. 



the selected explanatory variables are presented in  table 6.2. Model 1 shows 

relative price variability changing with the squared rate of change of average 

agricultural commodity prices, It2 c,t. Model 2 adds squared inflation, nh, 

model 3 squared average unemployment rate, 2ul, model 4 squared real GNP 

growth rate, n 2 g t  and model 5 squared unexpected inflation, ( ~ 1 ~ 1 ) ' .  

Table 6.2 

Reclression estimates for relative price variability 1 

Figures in parentheses are standard errors. 

Testlng of these models lead us to the acceptence of our 

Varlable 

Constant 

n2t 
n 2qt 

n 'at 

(p1 UI )Z 

R2 

null hypothesis. Thus, variations in  the selected economic activities affect relative 

price variability of agricultural commodities in  Kerala. Average agricultural 

Model 1 

41 -96 
(189.15) 
41.75 

(121.95) 

0.34 

Model 2 

39.27 
( l  91 .95) 
-43.38 

(1 24.39) 
260.12 

(2005.46) 

0.30 

Model 3 

47-41 
(191.51) 
48.52 

(126.82) 
209 -5 1 

(2036.80) 

-240.84 
(850.01) 

0.81 

Model 4 

20A5 
(195.52) 
-49.51 

(127.49) 
-21 1.83 

(2111.21) 

-137.71 
(668.05) 
1521.81 

(1881 -08) 

0.20 

1 
Model 6 

23.19 
(198.15) 
-58.04 

(131.10) 
11Q4.42 

(3917.19) 

-1 54.47 
(676.1 3) 
1223.6 1 

(2010.35) 
-2601.18 
(6070 33)  

0.36 



commodity prices were negatively related to the relative price variability of 

agricuflural sector. But inflationary tendencies increase relative price variability 

(model 2). When unemployment rate increases, relative price Variability 

significantly decreases (model 3). The changes in the rate of growth of real GNP 

were statisticalty significant with a positive sign. Unexpected inflation caused by 

changes in  money supply and exchange rate inversely affects the relative 

variability of agricultural prices. Thus, we can say that changes in  average 

agricultural commodity prices, average unemployment rate and unexpected 

inflation rate decrease the relative price variability of agrlcultural sector. Similarly, 

changes in inflation rate and real GNP growth rate increase relative price 

varlabllity of agricutture. At best, the selected data suggest that relative price 

Variability of agricultural commodity changes when economic activity is more 

variable. 

6.1.3. Relative Price Variability and Prices of a~ricuttural 

commodities 

Evldence presented above strongly suggests that variations 

in  economic actwiy affect relative price variability w lh in  the agricultural sector. In 

this section, we examine the responses of individual commodity prices to these 

conditions. To evaluate these, we estimated the following regression equation 

individually for the selected 9 commodities over the period under study. 

Pit - Pint- l  = aO + aln cl  + ol2n t w3 J3 ut +dngt +aS (P1U1) +et. 



Paddv 

Regression results shown in table 6.3 revealed that changes 

in paddy prices were affected by macro economic factors. 62.37% of changes in 

paddy prices were determlned by rates of change of average agricultural 

commodity prices, inflation rate, unemployment rate, real GNP rate and 

unexpected inflation. Changes in average agricultural commodity prlces Itself 

was poslively related to paddy farm prices but when other macro variables were 

included the first becomes negatively related to the second. An increase in the 

rate of inflation increases paddy farm prices. Models 3,4 and 5 reveal the fact 

that changes in  the rates of unemployment, real GNP and unexpected inflation 

inversely affect farm prices of paddy. 

Table 6.3 

Rearession estimates of ~ a d d y  prices 
and macro Economic variables 

Independent 
.Variables 

Constant 

n ct 

nt 
n ut 

m 
PIU1 

Figures In parentheses are standard errors 

Model 1 

10.79 
(30.58) 
21 .54 

(18.15) 

a04 

Model 2 

-13.65 
(20.63) 
-8.99 

(13.13) 
348.92 
(54.05) 

0.58 

Model 3 

-9.56 
(20.08) 
-1 0.02 

(12.79) 
358.11 
(52.79) 
-42.14 
(25.09) 

0.61 

Model 4 

-8.16 
(20.38) 
-9.01 
(1 3 39) 
381 -67 
(56.59) 
42-00 
(25.46) 
-18.58 
(54.54) 

0.61 

Model 5 

-22.25 
(20.38) 
-1 0.78 
(13.51) 
535 -20 

(182.78) 
-39.74 
(25.57) 
-14.14 
(54.59) 
-186.08 
(187.29) 

0.82 



Coconut 

Estimated resuns shown in table 6.4 reveal that 73.54% of 

the variations In coconut farm prices were determined by the selected 5 

aggregate variables. Intercept term was always negative which implies that when 

all the selected explanatory variables were zero the change in  coconut farm price 

will be less than zero. But since the constant term was insignificant we can 

ignore it. The table also says that an increase in average agricultural commodity 

prices, unemployment rate and real GNP growth rate increases increments of 

coconut farm prices and a decrease in these variables decreases it. On the 

contrary an increase in the inflation rate and unexpected lnflatlon rate decrease 

its price changes. 

Table 6.4 

Reclression estimates of coconut prices 
and macro Economic variables 

Independent 
Variables 
Constant 

Model 1 

-52.58 
(250.72) 
1312.88 

(148.83) 

Model 2 Model 3 I 

( R' I 0.70 1 0.70 1 0.70 
Figures in parentheses are standard errors 

l 

Model 4 1 Model 6 I 



Pepper 

Price behaviour of pepper farm prices to various 

macroeconomic variables are shown in table 6 .5 .  Positive intercept term 

implies that if changes in all the selected explanatory variables were zero, there 

would be some increment in  the farm prices of pepper. But these changes 

wouid be insignificant. An  increase in average agricultural commodity prices, 

unemployment rate and real GNP growth rate decreases its variability. 

Tabfe 6.5 

Regression estimates of pepper prices 

and macro Economic variables 

Independent1 Model l 1 / 1 Model 2 Model 3 Model 4 
Variables 

Constant 

Model 5 

Figures in parentheses are standard errors 



Ginaer 

Price behaviour of ginger farm prices to changes in 

aggregate variables is explairied with the help of table 6.6. Constant term was 

aiways positive. Thus there will be some increment in the prices if changes in all 

the explanatory variables were zero. Changes in the average agricultural 

commodity prices, inflation rates and unexpected inflation rate increases the 

rate of change of ginger farm prices. But increments in the unemployment rate 

and real GNP growth rate decrease it. 

Table 6.6 

Reiqression estimates of ninqer prices 

and macro Economic variables 
I r 

Independent 
Variables 

Constant 

n ct 

nt 

Model 2 

61.18 
(566.26) 

590.86 
(360.31) 
517.67 

Model 1 

87.44 
(558-8) 
638.15 

(331.77) 

Model 3 

140.31 

n ut 

nst 
PIU1 

ftZ I 0.10 1 0.10 1 0.14 1 0.14 / 0.16 - 
Figures in parentheses are standard errors 

(1483.23) (1480.48) 
-815.57 

(561.31) (570.43) 1 (171.73) 1 
613.34 650 .OQ 
(375.02) / (381.15) 1 

656.96 881.41 1 .-2703.05 

I 

(1583.86) / (5154.38) 
-812.14 1 -860.14 

Model 4 Model 5 

l 

! 

199.18 
i 

491 .l4 

(703.86) 
498.70 / -750.22 

l (712.75) 1 (721.09) 1 

l (1526.52) (1539.56) , 

l 
/ 3874.37 1 
/ (5284.44) ' 



Arecanut 

Effect of macro economic factors on changes in arecanut 

farm prices is given in table 6.7. Average agricultural commodity prices and 

real GNP growth rate increases the rate of change of arecanut farm prices. But 

inflation rate, unemployment rate (both in the absence of unexpected inflation, 

models 2 and 3) and unexpected inflation (model 5) lead to  a decrement i n  the 

rate of change of these prices. 

Table 6.7 

Reclression estimates of arecanut prices 

and macro Economic variables 

Figures i n  parentheses are standard errors 

Independent 

Variables 

Constant 

n ct 

nt 
n ut 

ngt 

PIU1 

R~ 

Model l 

5.288 
(23.18) 

42.95 
(1 3.79) 

0.22 

Model 2 

6.305 
(23.51) 

44.22 
(14.96) 
-14.51 
(6 l .SS) 

0.22 

Model 3 

6.56 
(23.87) 

44.16 
(15.21) 
-14.07 
(62.74) 
-2.83 
(29.83) 

0.22 , 

Model 4 

16.27 
(24.25) 

43.95 
(1 5.95) 
-1 5.22 
(67.35) 

-2.85 
(30.30) 

3.44 
(64 -90) 

0.22 

Model 5 

-23.22 
(23.39) 

40.24 
(1 5.52) 
347.94 
(209.82) 

2.1 99 
(29.35) 
8.54 
(82.67) 
-391 .U 
(214.991 

0.30 



Cashs wnut 

Effect of aggregate variables on farm prices of cashewnut 

is depicted in  table 6.8. i ts price increases even if changes in all selected 

variables were zero. Changes in average agricultural commodity prices and 

inflation rate lead to a positive rate of change in the farm price of cashewnut. 

But increments in the unemployment, real GNP growth and unexpected 

inflation decreases the changes in the price of cashewnut. 

Table 6.8 

Regression estimates of cashewnut prices 

and macro Economic variables 

Independent 
Variables 

Constant 

n ct 

nt 
n ut 

nst 
PIU1 

R? 

L 

Figures in parentheses are standard errors 

Model l 

41.18 
(157.73) 

242.95 
(83.63) 

0.17 

Model 2 

16.08 
(158.32) 

21 1.61 
(100.74) 
358.34 

(414.89) 

0.18 

Modet 3 Model 4 
1 

Model 5 

18.86 63.39 1 -5.18 I 
l 

(1 60.68) 159.58) 

210.65 1 242.05 
(102.36) 104.37) 

385 .O 538.32 
(422.27) 1 (142.91) 
-38.98 1 -30.45 

(200.78) I(19g.31) 

l -51 7.27 
(426.88) 

j 
0.18 1 0.22 

I 
i 

(161.14) 

233.42 
(1 06.87) 
1382.93 

(1445.18) 
-25.17 

(202.1 8) 
-505.39 
(43 1 38)  
-910.15 

0.23 



Banana 

Effect of changes in  macroeconomic variables o n  banana 

farm prices is depicted in table 6.9. Table revealed that there would be some 

increments in the farm prices of banana without any changes in aggregate 

variables. Increments i n  average agricultural commodity prices and 

unemployment rate lead to an decrease in the rate of change of banana price. 

But inflation, real GNP and unexpected inflation directly affect its prices. 

Table 6.9 

Regression estimates of banana prices 

and macro Economic variables 

Figures i n  parentheses are standard errors. 

Independent 
Variables 

Constant 

n ct 

nt 
n ut 

ngt 

PIU1 

R~ 

Model 1 

3.45 
(4 -58) 

-1.35 
(2.72) 

I 
0.01 

Model 2 

1.88 
(4 39 )  

-3.34 
(2.78) 
22.65 

(1 1.51) 

0.1 1 

Model 3 

2.34 
(4.41) 

-3.46 
(2.31) 
23.48 

(1 1.58) 
4 -89 
(5.51) 

0.13 

Model 4 

1.43 
(4.42) 

4 . 1  1 
(2.81) 
18.88 

(12.28) 
4.94 
(5.53) 
10.71 

(1 1.83) 

Model 5 ' 

2.69 
(4.48) 

-3.85 
(2.87) 
4.38 

(40.21) 
-5.15 
(5.83) 
10.49 
(12.01) 
16.72 

(41 .IQ) 

0.16 0.1 6 



Influence of aggregate ecoriomic variables on the farm 

prices o f  tapioca is given in table 6.10. Without any change in the  selected 5 

dependent variables, there may be some increments in the farm prices of 

tapioca. As in the case of banana, here also increments in average agricultural 

commodity price and unemployment rate decreases and rates of inflation, reai 

GNP growth atid uiiexpected inflation increases the rate o f  incremetlts o f  farm 

prices of tapioca. 

Table 6.10 

Regression estimates of banana prices 

and macro Economic variables 
I 

Independent 
Variables 
Constant 

n ct 

nt 
n ut 

nst 
PIU1 
., 

A' 

M o d e l  l 

8.82 
(1 1.39) 
-1.74 
(6.78) ' 

0.02 
Figures in parenthses are 

l 

M o d e l  2 

3.35 
(1 1.14) 

-5.77 
(7.09) 
46.58 
(29.18) 

o.or 

M o d e l  3 

4 .59 
(11.18) 
-6.08 
(7.12) 
48.18 

(20.38) 
-1 2-33 
(1 3.87) 

0.09 

Model 4 

1.52 
(11.09) 
-8.29 
(7.29) 
35.95 
(30.8) 
-12.51 
(1 3.86) 
36.49 

(28.68) 

staddard errors 

Model 6 

4.71 
(1 1.24) 
-7.89 
(7.48) 
-3.44 

(100.84) 
-1 3-03 
(14.1 1) 
35.84 

(30 .l 2) 
42.44 

(1 03.33) 

I I 
0.14 1 0.14 



Sugarcane 

Dependence of sugarcane farm price on aggregate 

economic variables is indicated in  table 6.11. Table revealed that without any 

change in the macroeconomic variables, there might be some increments in  

the prices of sugarcane. Changes in the average agricultural commodiiy prices, 

unemployment rate and real GNP growth rate lead to a negative and change in 

inflation rate and unexpected inflation rate lead to a positive effect in the farm 

prices of sugarcane. 

Table 6.1 1 

Reqression estimates of sugarcane prices 

and macro Economic variables 

Figures in  parentheses are standard errors 

Independent 
Variables 

Constant 

n ct 

nt 

n ut 

R91 

PIU1 

Model 1 

18.68 
(40.72) 

-36.56 
(24.1 7) 

0.06 

Model2 

13.17 
(4 1 ,OO) 

43.44 
(26.00) 
78.69 

(107.40) 

0.08 

Model 3 

19.13 
(40.72) 

44.95 
(25.94) 

89.1 7 
(107.02) 
-01.41 
(50 38)  

0.12 

Model 4 

24.38 
(41.16) 

41 .IS 
(27.06) 
110.12 

(1 14.29 ) 
-01 .I I 
(51.43) 
-62.49 
(1 10.15) 

0.13 

Model 5 

42.88 
(4 1 .56) 

-35.82 
(27.56) 
-I 17.85 
(372.89) 
- 64-15 
(52.14) 
-65.70 

(1 11 22 )  
245.65 

(381.87) 

0.14 



6.2. Varlablllty of a~rlcultural ~ r lces  after 1991 

6.2.1. ARCH Model 

The ARCH model was introduced by ~ng le ' "  and 

generalised by ~ollerslev"'. A number of extensions to Engle's baric model 

have been made: reviews are provided by Bollerslev, Chou and ~roner" '  and by 

~amilton"'. The ARCH model posits an error structure in which the sign of the 

disturbance term Is not predictable, but In which the size of the forecast error 

may be. In particular, unconditional variance is homoskedastic, but variance at 

any time t, conditional on prior perlod Information, Is heteroskedastic. To be more 

specific, let us take a k-variable regression model: 

Yt = PI +bxa+ .......a...... + fixkt + .................. (I) 

And assume that conditional on the information available at time (1-l), the 

disturbance term is distributed as 

ut- N [ O , ( d + a l  ?t.l)] ............ (2) 

that is, y is normally distributed w l h  zero mean and variance of (aO +a1 3 

Since in this equation the variance of Q depends on the squared disturbance 

term in the prevlous time perlod, It is called an ARCH(1) process. But we can 

generalise il easily. Thus, an ARCH(p) process can be wrnten as 

Var.(y) =c?,= m+al dt., + a-, $,-,+ ......... +U,,L?~.~ ...... (3) 

I f  there Is no aulocorrelallon In the error variance, we have H0 : 



a, = = ............ = q, = 0, In whlch case Var.(ut) = Q, and we have the case of 

hornoskedastic error variance. 

As Engie has shown, a test of the proceeding null hypothesis 

can be easity made by running the following regression: 

u2t= +a, del + a2 dte2+ ......... + a+dl, ...... (4) 

where U , as usual, denote the ordinary least squares residuals estimated from 

the original regression model (1). 

One can test the null hypothesis Hr, by the usual t test or, 

etiernatively by LaGrenge mullipller (White's general heteroskedadlcity) test 

(see appendix 10). 

In this study, the dependent varleble, price, Is treated as a 

second order autoregressive process around a deterministic time trend. This 

linear, unl step trend is used to find out the trend value of price. Seasonallty 

index (calculated by the method shown in appendix 11) was used for seasonal 

adjustment of the data. Dummy variables are defined over the periods 

coincident with the year 1991 as D* and the perbdo following 1991 as D'. That 

is, DO =l for months during the year W91 and 0 otherwise and D' -1 for all 

months subsequent to the year 1991 and 0 otherwise. SpecMcaUy, the form of 

the ARCH model implemented below can be written as equation (5) and (6). 

Pt = b+SplPci + y ~  oOt +nott  + n T t + y r  St  + e t  .....--.... (5) 

e 2 t = q ) + ~ q e t . l  +L Clot + hzD't+ & P ~ . I  + v t  ............ (6) 



where Pt = deflated prices of agrlcuMura1 commodltles 

P 1.1 = lagged values of deflated prices 

D' and D' = dummy variables 

T = trend values of prices 

S = seasonally adjusted prices 

e and v, = error terms 

t = time period and i= j = 1,2. 

A positive coefficient for D' in the variance regression (h2 9) 

is consistent with the year 1991 inducing greater price volatility. Conversely, a 

negative coefficient for D'in the variance regression (k2 4) indicates that price 

Variability fell after reducing government interventions in agricultural markets. 

Similarly a poslive coefficient for  in the variance regression (L, 9) indicates 

greater price volatlllty during 1991 and a negatlve coefMent for 0' (h Q) 

indicates that price variability decreased during 1991. 

Based on dlagnostlc tests of resldual autocorrelatbn, the 

conditional variance equation (6) was estimated as both a first order and second 

order autoregresshre process. Two posslble pathways were used to test for 

ARCH effects. First, a least squares regression of equation (5) was performed, 

the residuals were retained and squared and t tests were applied to estimates of 

the population parameters a1 and a2 from regressions of the form In equation (7) 

€(e2,) = a0 + a, + a? e2t.1 ... ... ... ... ... ... (7) 



Based on these tests, the null hypothesis of homoskedastlc 

conditional variance was tested at standard sigM~cance levels. I f  it could not be 

rejected Whiie's heteroskedasticity test was applied. Based on this we test 

whether the null hypothesis of homoskedastlc conditional varlance was rejected 

or not. If it is rejected we apply ARCH(2) model. Given the presence of ARCH 

effects, least squares method was used to estimate equations (5) and (6). 

Data analysed here includes uninterrupted sets of monthly 

wholesale prlces from January 1987 to December 1996. Prlces are expressed In 

rupees per quintal for all commodities (except for coconut). For coconut fl is 

expressed as rupees per thousand nuts. These prices are deflated by consumer 

price indices. 

6.2.2. Price levels and varlabilitv of Cereals 

Estimated regression results of price levels and variability of 

cereals are reported kr table 6.12. W#h few exceptions, the polnt estimates In the 

mean and variance regressions were individualty significant. Using the most 

parsimonlous specMcation possible, models 1 and 2 establishes the basic ARCH 

results. Firsl, the slope estimate for the first order autoregressive process 

indicates seriafty correlated prices. Second, the coefficient on the lagged 

varlance term Is posllve and slgMcant, lndicatlng presence of 

conditional heteroskedasticity In error terms of the mean equation; this justifies 



the use of the ARCH model and lndlcates that uslng an autoregressive (AR) 

process alone for statistical inference in the mean equation would be inefficient. 

Also lagged price (1-period) was negative for model 1 which indicates the 

negative relationship of prlce to tts lagged value. 

Model 2 adds two period lagged price to model 1 and this 

reduces coefficients of one period lagged price and constant term of model 1. 

Eventhough one period lag was negative to price, two period lag was posaive in 

both mean and variance equation. Two period lagged variance was greater and 

significant which implies that il increased variability of rice prices. 

The coefficient of 1991 dummy (model 3) showed a two fold 

increase in price levels and a four fold decrease in price variance during that year. 

Coefficient estimates of lagged prlces In the mean equatlon were not slgnlflcantly 

different from zero indicates their low importance in the price levels. 

Post 1991 dummy reveals a two fold increase in price levels 

and a decrease in price variance (model 4). Thus, after 1991, price variance fen. 

The hypothesls'set out earller - namely price variability Increased after 1991- 

was rejected in the case of rice. Or, in other words, we can say that during the 

post 1991 period, rice prlce level was Increaslng and prlce varlance was 

decreasing. 



Table 6.12 

OLS estimates of ARCH models of Rice 

'@ - Significant et 5% lewl 
'CM4 - Significant at 10% h l  
'W38 - Significant at 25% kwl 

Lagged(lperiod)prlce 

Lagged (2geriod)price 

1991 Dummy (DO) 

Post 1991 Dummy(D+ ) 

Trend 

Seasonally Adjusted Price 

0.05 @@@ 

Variance Equatlon : Dependent varlable Is condltlonal varlance In Prlce 

0.0- 

2.88@ 

Constant 

Lagged(lgerlod)variancb 

Lagged(2period)uarlancb 

1991 Dummy (DO) 

Post 1901 Dummy(D+ ) 

Lagged (I -period) price 

0.064@@20 

1.4!%3%@ 

2.8OW 

R~ 32.11 

10.560 

0.073@8@ 

2.652@@ 

0.370 

0.007W 

4.899 

0.007 

3.47~3 

(-)O.W 

(-)0.022@ 

0 -0363 

0.868@@+)0.822@@1 

0.8163 

5.345 

0 .l 17 

0.769@ 

(-)4.78= 

5.617 5.580 

0.1 17 

0.79- 

0.082 

0.79W 

( - W . 5 m  

( - 0 4  

(-W.- 

(-)O .458 

0.050 



Results from model 5 of mean equation indicate a sllght 

upward increase in  price levels due to time trend. This trend reduced increase in  

price level due to post 1991 dummy and increased the influence of 1991 

dummy. Seasonal adjustment reduced (model 6) the lagged effects and 

increased the importance of 1991 dummy on  price levels. With the presence of 

seasonally adjusted component, the time trend and post 1991 dummy became 

inversely related to mean price level. 

6.2.3. Prlce levels and variability of Ollseeds 

Table 6.13 explains the price levels and variability of 

coconut. Most of the point estimates In mean and variance equations of coconut 

were statistically significant. Models 1 and 2 of the variance equations establish 

the basic ARCH results. Lagged values have direct and significant influence in 

explaining the price levels and variance of coconut. Inclusion of second period 

lag reduced the influence of mean price level and variance of the first period lag. 

Model 3 which includes 1991 dummy says durlng 1991 average prlce level of 

coconut increased, but its variance decreased. Coefficient of post 1991 dummy 

was negative for both mean and variance equations. That means price level and 

variance of coconut decreased after 1991. Thus null hypothesis of increased 

price variance after 1991 is rejected. Influence of trend values on price level was 

significant but negative. Increase in prlce levels of coconut because of 

seasonalisation was very small but significant. Seasonaiity was inversely related 



Table 6.13 

OLS estimates of ARCH models of Coconut 

I Mean Equation : Dependent varlable Is deflated Price 1 

I Varlance Equatlon : Dependent varlable Is condltlonal varlance In Prlce I 

Lagged (2geriod)price 

1991 Dummy (W) 

Post 1991 D~mmy(D+ ) 
l 

,Trend 

Seasonally Adjusted Price 

0.38569 

Constant 

Lagged(lperfod)variance 

Lagged(2-perl0d)variance 

1991 Dummy (DO) 

Post 1991 Dummy(D+ ) 

Lagged (l-period) price 

0.- 

108.17@ 

Il2 

543.73636E4 502.810 

0.32%3 

1 2 8 . W  

( - 1  3 1  

505.260 

0.143 

0.17- 

(-)67.63 

88.24 

0.343@ 

%P - Signincant a~ 5% bve~ 
W - Significant at 10% kvel 
'@?X3 - Significant at 25% kvel 

0.1 32@ 

0 . 1 7 W  

0.40863 

6 0 . W  

9 4 . W  

(-10-117@ 

524.390 

0.140 

0.18%3@ 

(-wQ.87 

(-w.58 

O.22@ 

21.7163 

(-15.87 

(-)0.13@ 

0 .OW 

524.500 

0.147 

0.182698 

(-w9.86 

(-w.03 

0.118 



to its lagged and trend values. Lagged prices increased the influence of dummy 

variables (both 1991 and post 1991 dummy) on price variance. Also, lagged, 

dummy, trend and seasonality affect mean price levels significantly in  most of 

the models. 

6.2.4, price levels and variabilitv of plantation crops 

Rubber 

Price levels and variability of rubber is given in table 6.14. 

All point estimates in mean equations and most of them in variance equations 

were statistically significant at 5% level. Lagged values have positive and 

signmcant influence In the determination of mean and variance of rubber prices. 

But model 2 implies that second period lag was more important than first period 

jag. Results say that average price and variability decreased during 1991, but 

was increasing afler 1991. Trend and seasonal factors were in direct relation 

with price level. In the presence of these factors average prices of rubber 

Increased during 1991 and decreased after that year. Lagged (both periods) 

variance influenced variance of rubber positively and significantly. During 1991, 

variance decreased but afler that' its variance increased. Influence of lagged 

price on price variance was low but negative and significant. 



Table 6.14 

OLS estimates of ARCH models of Rubber 

- -- - - --- 

88.78 
at 5Yo lewl 

'M - Significant al 10% level 
*@@@ - Significant at 25% kvel 

Lagged(1period)price 

Lagged (2period)price 

1991 Dummy (DO) 

Post 1991 Dummy(D+ ) 

Trend 

Seasonalty Adjusted Price 

0.76% 

Variance Equatlon : Dependent variable is conditional variance in Prlce 

0.758~3 

(-)41.236@ 

Constant 

Lagged(lperiod)variance 

Lagged(2-period)variance 

1991 Dummy (W) 

Post 1991 Dummy(D+ ) 

Lagged (I period) price 

0.7563 

(-)47.03@ 

13.397@ 

160.050 

0.327@ 

0.7363 

(-)17.71- 

(-)45.5@ 

0.03- 

127.710 

0.1 7963 

0.29- 

0.27869 

8 . 8 0 m  

(-)36.7@ 

(-)0.020@ 

0.0533 

135.40 

0.174@ 

0.30W 

(-)80.2M-)93.153@@ 

25.940 

(-)92.5- S 

26.330 

(-)0.8 

122.080 

0.1 7 W  

0.3018 

121.210 

0.1 7443 

0.3078 



Almost all the point estimates In mean and variance equations 

(table 6.15) are statistically significant. Lagged price was significant and positive 

to deflated prlce of tea. Mean prlce was dlredly related to its second perlod lag 

and inversely related to its first period tag. During the year 1991 average price of 

tea increased but after that it was decreasing. Trend and seasonally adjusted 

variable on  price was positive and signlficant but very low. In  all the models 

1991 dummy variable was positive and post 1991 dummy was negative (in 

mean equations). Trend and seasonal factor influence on  these variables was 

very low. This strongly supports the view that during 1991 mean price level 

increased and afler that year it decreased. Tea price variance was positively 

related to its second lag. Models 4 and 5 of variance equations says that price 

variance decreased during 1991 and afler that its volatility increased. Also, 

lagged price influence on prlce variance was very low and InsignKicant. 

6.2.5. Price levels and variability of Spices and condiments 

Pepper 

Regression results of prlce levels and variablllty of pepper are 

presented in table 6.16. With few exceptions, the point estimates in both 

equations were indivldualty significant. Slope coefficients of first and second 

order autoregressive process (models 1 and 2) indicates serially correlated 



Table 6.1 5 

OLS estimates of ARCH models of Tea 

Lagged(i-period)price 

Lagged (2period)price 

1991 Dummy (DO) 

I I 

I Varlance Equation : Dependent varlabie Is condttlonal variance in Price I 

Lagged(2-perlod)varlance 

1991 Dummy (DO) 

'M - Significant at 10% kvel 
'@@B- Significant at 25% level 



Table 6.16 

Varlance Equatlon : Dependent variable Is conditional variance In Prlce l 

OLS estimates of ARCH models of Pepper 

Mean Equatlon : Dependent varlable Is deflated Prlce 

Lagged(2period)variance 

1991 Dummy (DO) 

Post 1991 Dummy(D+ ) 

'6x3 - Significant at 10Y0 level 
'c36343 - Slgnilcant at 25% level 

Independent Variable 

Constant 

Lagged(1period)price 

Lagged [2-perlod)price 

1991 Dummy (W) 

Post 1991 Dummy(D+ ) 

Model 1 

445.4763 

Model 2 

446.0469 

Model 3 

461.31@ 

Model 4 

529.2W 

Model 5 

689.8% 

Model 6 

8 0 6 . 6 1 ~  



prices. Secondly, the coefficients on the lagged variance term are signmcant, 

indicating presence of conditional heteroskedasticity in error terms of the mean 

equations and this justifies the use of ARCH model. Inclusion of second period 

lags in both mean and variance equation changes the sign of first perlod lag 

significantly. The table indicates that during and after 1991 mean and variance 

of pepper prices decreased. Influence of trend on average price level was 

negative and significant (model 5). Seasonality influenced mean prices 

positively but it changed the sign of post reform dummy. Also, lagged deflated 

prices adversely affected the price varlance of this commodity. 

Changes in price levels and variability of ginger before and 

after 1991 is given in table 6.17. Model 1 supports the characteristic features of 

ARCH effects. Lagged prlce was positive and signmcant to average price level. 

During 1991 average ginger price decreased but since then it increased 

significantly. Trend and seasonal factors affected ginger price level signincantly. 

Influence of lagged variance (especially first period) on price volatility was 

significant. Also lagged prices decreased price variance. Anatyses revealed that 

during and after 1991 variance of ginger prices decreased, but their Influence 

seems to be insignificant. 



Table 6.17 

OLS estimates of ARCH models of Ginger 

I Mean Equatlon : Dependent variable Is deflated Prlce 1 

Lagged(1period)price 

Lagged (2period)prlce 

Post l091 Dummy(D+ ) 

I I 
Varlance Equation : Dependent varlable Is condltlonal varlance In Price 

Lagged(2period)variance 

1991 Dummy (DO) 

Pod  1991 Dummy(D+ ) 

Lagged (1 perlod) prlce 

R~ 84.46 
W - signincant at 5% bve~ 
W - Significant at 10% kvel 

- Significant st 25% bvel 

0.037 0.030 

(-)92.47 

0.050 

(-)55.24 

(-)77.07 

0.050 

(-)67.110 

(-)78.16 

(-)l .22 



Arecanut 

Most of the point estimates In mean and variance equations 

of arecanul (table 6.18) are significant. Lagged values have direct and 

signlflcant Influence In explalning the changes in average price and varlance of 

arecanut. Model 3 which includes 1991 dummy reflects the fact that price level 

of arecanut Increased significantly. But during 1991 its prlce variance 

decreased slgnlficantly. Model 4 says that alter 1991 prlce level and varlance 

conditional on post 1991 dummy increased. Thus null hypothesis of increased 

prlce varlance was accepted. Also lagged deflated price Influence on prlce 

variance was inverse. 

Turmeric 

We know that model 1 (table 6.19) favours ARCH (1) and 

model 2 ARCH (2) model of turmerlc. Most of the polnt estimates were 

significant at standard levels. Average price and its variance was much 

influenced by their lagged values. Eventhough inclusion of second period 

lagged variance reduced the coefficient value of first period varlance, both of 

them had significant influence on  price variance of turmeric. Changes in  the 

prlce level during and after 1991 were positive and slgnmcant. During the year 

1991 variance decreased but after that its variance increased significantb. 

Seasonal factors reduced average prlces and lagged deflated prlces reduced 

prlce varlance aft er 1991. 



Table 6.18 

OLS estlmates of ARCH models of Arecanut 

Mean Equation : Dependent variable is deflated Price 1 
?ndependent Varlable Model 1 Model 2 I Model 3 

Constant 335.3s 335.08@ 314.5038 

Lagged (2period)price I 1 0.46W 1 0.5818 
1991 Dummy (W) I 1 1 204-5m 
Post 1991 Dummy(D+ ) I I l 
Trend 

Seasonally Adjusted Price 

Model 5 Model 6 

163.5W 

0.046 

(-)O.M8 

21.5% 

(-170.2- 

(-)O .00m 

0.12m 

I Varlance Equatlon : Dependent varlable Is condltlonal varlancs In Pdce I 

Lagged(2-period)variancs 

1991 Dummy (DO) 

Post 1991 Dummy(D+ ) 

Lagged ( l  period) price 

269.1 27@ 1 227.807@8 
(-)4 . O W  

84.00 
0 
W - Significant at 10% kwl 
'@C3@ - Slgnlficant at 25% bvel 



Table 6.19 

OLS estimates of ARCH models of Turmeric 

I Varlance Equation : Dependent varlable Is conditlonal varlance in Prlce I 

Lagged(lperiod)price 

Lagged (2-period)price 

1991 Dummy (W) 

Post 1991 Dummy(D+ ) 

Trend 

Seasonally Adjusted Price 
I 

0.506@ 

Constant 

Lagged(1period)variance 

Lagged(2period)variance 

1991 Dummy (DO) 

Post 1941 Dummy(D+ ) 

Lagged ( I  period) price 

R~ 92.56 
- S~gn~tlcanl at 5% kvel 

'633 - Significant at 10% level 
W@@- Significant at 25% level 

0.288@ 

193.914@ 

J 

375.680 

0.378@ 

347.791 

0.17%3 

0.18% 

(-)31.307 

(-)l .41 

345.423 

0.1 6W3 

0.183@ 

0.32W 

181.7843 

23.3878 

308.109 

0.1 878 

0.177@ 

(-)$$.g32 

88.06W3 

312.945 

0.1 7&3 

01638 

(-)65.5 

86.05@@@ 

0.35443 

169.15&3 

47.927@ 

(-)O .02-3 

0.15763 

19.336@ 

(-)6.418 

(-)O .071@ 

0.083QP 



6.2.6. Price levels and varlabllltv of Fruits and vegetables 

Banana 

Regression results showing price levels and variability of 

banana is shown In table 6.20. Models 1 and 2 favour hetecask4sstic 

condHiona1 variance In banana price serles. Average prlces end variance were 

directly and significantly influenced by their lagged values. Price levels and 

variance decreased during 1991. But after that prices varied significantly. 

Influence of trend factors on average prices was very low but positive and 

slgnKlcard. Seasonaitty effect was Indirect to average banana prlce. Also lagged 

deflated price lncreased variance insignlflcantly. 

Tapioca 

Most of the regression coefficients of tapioca in table 6.21 

were statistically significant. ARCH effect was reflected in models 1 and 2. 

Lagged prices lncreased both mean and varlance of tsploca prices. Year 1991 

were favourable and insignificant to its average prices but indirect and 

significant to price variance. In the year 1991 tapioca mean prices increased 

and variance decreased. Table also implies that trend factors decreased mean 

price level. Seasonaliiy increased average prices significantly. Price variance 

lncreased due to lagged prlce effect but Its effect was Inslgntflcant. 



Table 6.20 

OLS estimates of ARCH models of Banana 

Mean Equatlon : Dependent varlable Is deflated Prlce 

Independent Variable 

Constant 

Lagged(lperi0d)price 

Lagged (2gerlod)price 

1991 Dummy (W) 

Post 1991 D~mmy(D+ ) 

Trend 

Seasonally Adjusted Prlce 

Model 1 

88.529%~ 

0.508 

Variance Equatlon : Dependent varlable Is condltlonal varlance In Price 

Model 2 

88.630@ 

0.26% 

0.3- 

Constant 

Lagged(lperlod)vaAance 

Lagged(2period)variance 

l991 Dummy (W) 

Post 1991 Dumrny(D+ ) 

Lagged (1 perlod) price 

R~ 74.01 
@ - Significant at 5% kvel 
'W - Significant at 109'0 level 
'W- Slgnlflcanl at 25% level 

58464 

0.61 %O 

Model 3 

80.562@ 

0.26&3 

0.37- 

(-)8.231@ 

Model 4 

03.33- 

0.26763 

0.37- 

(-)5.459@@ 

(-)7.5408 

Model 5 

45.13- 

0.112@ 

0.160€3 

13.1 1- 

(-)30.351@ 

0.009~3 

47.843 

0.24- 

0.397@ 

Model 6 

48.322@ 

0.132C3 

0.15!33 

10.67- 

(-)27.401@ 

0.01 163 

(-)O .02& 

53.851 

0 . 2 4 7 M  

0.403@ 

(-)62.09% 

18.868 

0.28163 

0.360@ 

18.928 

0.2- 

0.35W 

(-)98.280€3 

72.883@ 

(-)98.38&3 

72.96- 

0.082 



Table 6.21 

OLS estimates of ARCH models of Tapioca 

I Variance Equation : Dependent varlable Is conditional varlance in Prlce l 

Lagged(1-perlod)price 

Lagged(2period)variance 

1991 Dummy {DO) 

Post 1991 Dumrny(D+ ) 

Lagged (4 period) price 

Lagged (2pcriod)price 

1991 Dummy (DO) 

post 1991 ~ ~ m m y ( ~ +  1 

Trend 

Seasonally Adjusted Price 

'@C3 - Significant at 10% level 
'@CM3 - Significant at 25% bvtl 

I I 

0.0238 0.622@ 

0.38 

0.61&3 

(-)0.053 

0.86- 

0.58- 

2.8258 

(-)r.ssm 

(-)O.MB(iD 

0.492@ 

2.20663 

(-)n.som 

0.0283 

0.06269 



6.2.7. Price levels and variabilitv of Surtar 

In the table 6.22 most of the estimates of price levels and 

variability of sugar are significant and the presence of ARCH effect reveals the 

following facts about sugar prices. Average prices and its volatiliy depend 

significantly upon l s  past values. Bul l one more lagged value were present, the 

second lagged value had more influence than the first period lagged value. Year 

1991 had significant influence on sugar prices and its variance (models 3 and 

4). Therefore our null hypothesis - increased price variabllity after 1991 - was 

rejected. Trend and seasonal factors had low, insignificant but direct influence 

on average prices. The presence of seasonality affects the 1991 dummy to be 

posltive with changes in mean prices. All other factors influencing price levels 

were robust in their signs. Also, lagged price deflated by consumer price indices 

had inverse relation wlth conditional variance. 

Conclusion 

The foregoing analysis has shown that variabllity of relative 

prices in agriculture has not been stable over the last 36 years. The result 

supports the hypothesis that variability of relative prices in  agricutture is related 

to (a) the average rate of nominal price change among agrlcuttural cornmodltles, 

(b) actual and unexpected inflation and (c) other economic variables like 

changes In real GNP growth rate. 



Table 6.22 

OLS estimates of ARCH models of Sugar 

Mean Equatlon : Dependent variable Is deflated Prlce I 
ndependent Variable I Model i 

I 

Seasonally Adjusted Prlce ( 

Model 3 1 Model 4 

I Variance Equation : Dependent varlablr Is condltlonal varlance In Ptlcs I 

agged(2period)varlance 

1991 Dummy (DO) 

Post 1991 Dumtny(D+ ) 

Lagged (I period) price 

itz 56.12 
W - Significant at 5% bvel 
'm - Significant at 10Yo kvei 
'@CM- Significant at 25% level 

\-)27.594@ (421 .85im 

(-)l 1 .Q97B 

(-)22.5W 

(-)12.61W 

(-)l .13Q@ 



Average rate of nominal prlce change among agricultural 

commodities had positive relationship with farm prices of coconut, ginger, 

arecanut and cashewnut. Event hough this variable had negative relation with 

paddy prices, it becomes positive in  the presence of other aggregate variables. 

Actual inflation rate was positively related to farm prices of paddy, coconut, 

arecanut, cashewnut and banana and negative to pepper, ginger, tapioca and 

sugarcane, But the presence of unexpected inflation changes the direction of 

relationships of coconut, pepper, ginger, arecanut, tapioca and sugarcane. 

Changes in real GNP had direct effect on coconut, arecanut, banana and 

tapioca prices. All other farm prices were inversely related to it. 

Event houg h these relations hips can be derived, the 

coefficient of determination of aggregate economic variables upon the farm 

prices of all commodltles (except paddy and coconut) seems to be very low. But 

this study support the hypothesis that farm prices are related to macroeconomic 

variables because most of the point estimates were statistically significant at 

standard levels of significance. 

Application of ARCH models to agricultural prlce reveals that 

coefficient of determination of mean equations of all commodities except rice 

was highly significant. Thus results confirm that In the year 1991, price variability 

in all the selected agricultural commodities was less. But after 1991 price 

varlablltty was greater for plantation crops, spices and condiments (arecanut 



and turmerlc) and fruits and vegetables (banana). And price volatility decreased 

for cereals, oilseeds, pepper, ginger and sugar. These changes in price 

variability were evident, even when lagged price effects were incorporated as 

explanatory variable. 

Mean price levels of agricultural com modities like rice, 

coconut, tea, arecanut and turmeric showed increasing trend during 1991. The 

average prices of rice, rubber, ginger, arecanut, turmeric and tapioca 

continued to Increase after 1991 year also. When trend and seasonalfly factors 

were incorporated as explanatory variables mean price levels increased for all 

commodlties (except pepper) afler 1991. Thus, we can accept the fact that if 

trend and seasonality factors were significant, then mean price levels decreased 

(except pepper) after 1991. 
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INTER - DISTRICT PRICE INTEGRATION 

Price emciency is very much important to indicate overall 

market performance of commodities. It helps to see the spatial prke 

relationships. Usually integrated markets are those where prices are determined 

interdependently. Thls has generally been assumed to mean that price changes 

in one market will be fully transmitted to other markets. Markets that are not 

integrated may convey inaccurate price information that might distort marketing 

declslons and contribute to inefficient product movements. 

In  thls chapter, prlce efficiency of the selected agricuUura1 

commodities between different districts has been examined. Monthly averages 

of wholesale price data for the commodities from January 1987 to December 

1996 are taken. On the whole there are 120 observations. 

The specification of an econometric model of spatial price 

differentlab will depend, in part, on assumptions about spatial market structure. 

Here we shall assume that there exists a group of local markets and a single 

central market. Whlle there may be some trade among the local markets, it is 

trade with the central market, which dominates local price formation. Depending 

on the number of local markets and their sizes, one can also posH that the 

central market price is influenced by various local prices. Thiruvanant hap warn, 

being the capital of Kerala, is considered as the central market and others as 



local markets. When data for Thiruvanant hapuram market are not available, 

Ernakulam market is taken as central market. 

Thus, the static pattern of price formation among N markets, 

where market 1 is the central market, may be summarised by a model of the 

form 

PI = fl (Pzl P3, P4, .....a... .) ------------ (1) 

PI = fi (Pi) (2) 

............... The functions f i (i= 1,2,3, N) can be thought of as solutbns of the 

appropriate conditions for market equilibrium taking account of the main spatial 

choices and costs of adjustment facing traders when decldtng where to seU. 

Ravallion (1986)'" has given a dynamic structure to the 

above model. To him dynamic effects can arise from a number of conditions in 

the underlying behavioural relations including expectation formation and 

adjustment costs. By permitting each local price series to have Its own dynamic 

structure as wen as an inter linkage with other local markets,,the main inferential 

dangers of the simpler bivariate model can be avoided. Most important, the 

alternative hypothesis of market lntegratlon and market segmerdatlon can then 

be encompassed within a more general model and so tested as restricted forms. 

"' RavaHon, M, (1988), Testing market integratlonm, American Journal of AgrlcuRurrl 
Economics, Vol. UONl11 ,No. l, PP 102-108. 



A dynamic model also has the advantage that one can 

distinguish between the concepts of instantaneous market integration and the 

less restrictive idea of integration as a long-run target of the short-run dynamic 

adjustment process. In many settings It will be Implausible that trade adjusts 

instantaneously to spatial price differentials, and so one would be reluctant to 

accept short-run market integration as an equilibrium concept. But, given 

enough time, the short-run adjustments migM exhibl a pattern, which converges 

to such an equilibrium. I f  short-run integration is rejected, then it would be nice 

to know H there Is any long-run tendency toward market integration. 

Combining these considerations, the following econometric 

model of a T-period series of prices for N regions (with a slight difference from 

the model of Ravallion, 1986) is assumed for the present study. 

PI, = Zj aiPlt., +& z, blk,PH-, +ett ------------ (3) 

Pit =X j aiiPit-j +X jbiiPl,.j +eil ----I------e (4) 

............... Where i, k = 2,3,4, ,N, 

............ j=0,1,2, :N, 

e's are appropriate error processes and 

a's and b's are mted coefficients. 

In terms of the parameters of equation (4), the following hypothesis will usualty 

be testable. 



$a1 Market sepmentatlon :- Central market prlces do not Muence prices in 

the it%cal market 5 

by = 0 (j=0,1,2,3, ............... N) - -- - - --- - -- (5) 

in whlch case the data would be better described by the corresponding restricted 

form of equation (4). 

A price increase in the central market wiH 

be immediately passed on the market price if 

bio =l (6) 

O f  course, there will also be lagged effects on future prices unless, in addition to 

(6) : 

ail=bil=O ( l =  1,2,3 ............ N) ............... (7) 
I f  both equation (6) and (7) are accepted as parameter restrictions, then one can 

say that market 'I" Is Integrated wlth the central market wlthln one tlme period. A 

weaker form of market integration will also be tested in which the lagged effects 

need only vanish on average: 

............ all+by=O (j= 1,2,3 N) ............... (8) 

Lonrr-run marltet Intq,mtlon :- A long run equlllbrlum is one In which 

market prices are constant overtime, undisturbed by any local stochastic effects. 

So consider the form that equation (4) takes when Pil = Pbi, Plt  = Pbl, and e& =O 

for all 1 ,  then 



P'i Zj by 
P'i = ................. (9) 

l - X, ad 
It can be seen that market integration now requires that 

If thls parameter restriction is accepted, then the short-run 

process of price adjustment descripted by the model is consistent wlh  an 

equlllbrium In which a unlt increase In central price is passed on fully in local 

prices. Acceptance of the short-run restrictions implies iong-run market 

integration but that the reverse is not true. 

If the long-run market integration restriction is accepted, 

then more efficient estimates of the remaining parameters and more powerful 

statistical tests will be possible if the. model is re-estimated with long-run 

integration imposed. For example, under long-run integration equation (4) can 

be written in the following equivalent form. 

This is a member of the class of error correlation models. By interpretation, 

changes in local prices are attributed to changes in central prices and past 

spatial price differentials: the latter variables allow for the possibility that the 

markets are not observed In an Integrated equiilbrium at a given polnt in tlme 

and so there is feedback from prior disequilibria, 



Ordhary least square method was used to estimate 

equations (3) and (4). For convenience we have taken only one period lag. 

Statistical significance of estimates was tested using Student's t test. 

7.1. Market Intearation of Cereals 

Market integration of cereals is estimated by taking 

wholesale prlces of rice. For thls Thlruvananthapurarn market is considered as 

the central market and markets at Kollam , Aiappuzha, Ernakulam , Thrks ur, 

Palakkad, Kozhikode and Kannur as focal markets. Tabk 7.1 depicts price 

efficiency of rice markets in Kerala. 96.49% of variation in central market price 

was determined by local markets. Out of the 15 coefficients, only 6 were found 

to be slgnlficant. Current year prlces at Thrlssur and Kozhlkode were Inversely 

related to central price. But their lagged effects have positiw relation to central 

price. Except Alappuzha, Palakkad and Kannur, all other lagged prices were 

directly related to the selected central price. Coefficient of determination of all 7 

district markets on central price was high. AU slope coefficients are positive 

which shows the direct Influence of lagged local price end current central price 

on local price. Also except the lagged Alappuzha price, all others were found to 

be significant. 

From the table, we can analyse that aU the estimated ba's 

were greater than zero which imply that central market price influences prlces in 



Table 7.1 

Price Efficiency of Rice 

Equation pit = a + a*, P1l.l + a q b z  PH4 

oiatt-~cts 

Thlruvananthapuram 

Kollam 

Alapputha 

Emakulam 

Thrissur 

Palakkad 

Kozhikode 

Kannur 

at I 

0.48263 

Equatlon PG 3 1  PR., *laPlldeI 

Kollam 

Alappuzha 

E rnakulam 

Thrissur 

Palakkad 

Kozhikode 

Kannur 

bu a 

49.328 
blo 

0.293 

1.2340 

0.150 

-0.061 

0.104 

(-)0.735@ 

0.066 

stlstlcaly Slgnillcant ai 5% level. 

R~ 

0 .$W9 

I 

bll 

0.138 

(-)l .l5869 

0 -030 

0.020 

{-)0.164@3 

0.397@ 

-0.248 

ail I b~o 
0.108 

0.48563 

0 . 5 5 i ~  

0.5218 

0.8749 

0.5269 

0.53763 

CI I I 
0 . W S  

0.88@ 

0.873@ 

0.88749 

0.87W 

0 . ~ 0 ~  

0.84869 

4.888 

(-)5.175 

(-)27.223 

4 1.880 

(-)25.021 

(-)0.188 

30.01 8 

0.031 

0.047 

0.041 

0.875 

0.W 

0.025 

0.838 



the local markets. Or, market segmentation performs poorly in the rlce markets. 

Also, since all the bds are less than one we can say that short-run market 

integration within one month cannot be accepted. Constant term is not 

signmcantty dMerent from zero and ba Is not signikantly different from one at 

Kozhikode reveals that prices at that market and central market were identical. 

For all other markets their relationships were proportional. Of course, there will 

be legged effects on local prices because all the estimated all's are not equal to 

one. For rice markets of Kerala the short-run process of price adjustment is 

consistent (except for Ernakulam and Palakkad) wHh an equilibrium in whkh a 

unit increase in central price is passed on fully to local prices. That is, we can 

accept short-run restrictions or long-run market integration for rice excluding 

Ernakulam and Palakkad markets. 

7.2. Market Intearation of ollseeds 

Inter district price integration of oilseeds is estimated with 

the example of coconut with husk. Here aka  Thlruvananthapuram was treated 

as central market and markets at Koltam, Pathanamt hiita, Alappuzha and 

Ernakulam as local markets. 96.5% of variation in central market prke was 

determined by these local prices (see table 7.2). Current year prices at Kollam, 

Pathanarnthiita and Alappuzha were found to be significant. For Ernakularn, the 

coemcients of current year prlce and lagged price were not slgnlllcant. Lagged 

prices at Kollam, PathanamthRta and Alappuzha were inversely related to 



Table 7.2 

Prlce Efficiencv of Coconut with Husk 

I Equatton P4 q1 +bkPltO+CI I 

Equation Pit a + a11 Pltel + 9c b$ pw 

~istricts 

Thiruvananthapuram 

Kollam 

Pathanamthitta 

Alappuzha 

Emakularn 

a11 

0.5133 

L 

I all 

B - StutfstlcaIy Sign~ficant et 5% kwl. 
WC3 - StatidlcaBy Slgnlkant al 1 % h i .  

b ~ o  
1.115@ 

0.037m 

1.016@ 

1.1W 

Kollam 

Pathanamthftta 

Alappuzha 

Ernakuiam 

. 

21549 

0.096 

0.159@@ 

0.3054@ 

h 

CI 
337.360 

386.889 

266.315 

(-)18.6165 

a 

( 8  
blo 

0.27W 

0.1 2749 

0.488@ 

0.007 

m 

0.9650 m 

blt 

(-)0.228@ 

(-)0.068 

(-)0.23= 

0.005 

R* 
0.937 

0 344 

0.941 

0.911 

I 



central prlce. Coefficients of determination of all the local markets on central 

price were high. Positive slope coefficients imply the direct relationshi of local 

price with central and lagged price. Except lagged Pathanamthitta price, all 

others were found to be significant. 

Table reveals that ali the estimated bats are greater than 

zero and therefore central market price influences prices at the local markets. 

That is market segmentation performs poorly in this market also. Since blots of 

Kollam, Alappuzha and Ernakulam were approxlmately equal to one, short-run 

integration within one month was accepted. Also, since all b~ coefficients were 

not slgntncantly dtfferent from one and constant terms slgnlflcantly dtfferent from 

zero, a foted differential between local and central price can be expected. 

Lagged effects on local prices were very small. Thus, short-run restrictions or 

long-run lntegratlon in  Pat hanamt hitta market and s hod-run Integration in all 

other markets could be accepted. 

7.3. Market intenration of Plantation crops 

Rubber 

Taking Thiruvananthapuram as the central market and 

Kollam, Kottayam, Ernakulam, Kozhlkode and Kannur as local markets (see 

table 7.3), the analysis shows that 99.87% of variation of central price was 

determlned by these local prices. That Is, other market forces determlned only 



Table 7.3 

Price Efficiency of Rubber 

A 

- 
7 

Equatlon P. a + all  PI,.^ + 9c q b t  P ~ ,  

'm - Ststlstlcaly Slgnillcant at 1 % bvel. 

Districts 

Thiwvananthapuram 

Kollam 

Kott ayam 

Ernakulam 

Kozhikode 

Kannur 

ai r 

0.5068C3 

Equation PIt - ;tl PH-~ +bioPltO+CI 

U 

all 
Kollarn 1 0 . 3 9 a  

a 

60 .a 
blo 

(-)0.021~3 

0.178 

0.54W 

0.44869 

(-)0.183@ 

blo 
0 . U W  

l .06l@ 

1.038@ 

1.0% 

l .06@ 

Kottayam 

Emakulam 

Kozhlkode 

Kannur 

R~ 

0.8987 
bll 

0.010 

0.007 

(-)0.3% 

(-)0.206 

0 . 0 W  

(-)O.O6WiD 

0.01 1 

(-)0.0564@ 

0.039 

level. 

CI 
112.658 

(-)84.51- 

(-p5.354 

(-)78.90- 

(-)105.633 

'@ - Statisticaly Significant a? 5% 

R~ 
0.963 

0.998 

0.898 

0.988 

0.993 



very small percentage (0.13%) of variation in central price. Current year prices 

at Ernakularn, Kozhikode and Kannur and lagged prices at 

Thiruvananthapuram, Ernakulam and Kannur were significant. Also, current 

prices at Kollam and Kannur and lagged prices at Ernakulam and Kozhikode 

were negatively related to central price. Determination of central prices and 

lagged prices on local prices were very high (greater than 96%). bo coemclenfs 

imply that all local markets have positive relationship w l h  central prke. Lagged 

prices (except Kottayarn and Kozhikode) also were in direct relationship with 

current period local price. But lagged eilecis at Kottayem and Kozhlkode seem 

to be negative. Except Ernakulam and Kannur, all other central and lagged 

prices were significant to local price. 

All estimated ba's were greater than zero and therefore 

market segmentation was very poor. All bn coefftclents (except Kollam market) 

were equal to one so that short-run integration operates in the markets at 

Kottayam, Ernakulam, Kozhlkode and Kannur. Since all ba's were not 

significantiy different from one and the constant terms ..were significantly different 

from zero, a f ~ t e d  differential between local and central prices can be expected. 

Lagged effects on local prlces were very small. For Kollam the sum of a0 and ba 

coefficient8 was approximatety equal to one. Thus, for rubber markets of Kerala 

short-run Integration exists at Kottayam, Ernakulam, Kozhlkode and Kannur and 

long-run integration exists at Kollam market. 



Tea - 

Market integration of tea is tested treating Ernakulam as 

central market and Kottayam and Kozhikode as local markets. 82.47% of 

variation in  central market price was determined by local prices (table 7.4). That 

is 17.53% of variation was explained by other factors. All slope coefficients were 

positive means that both central and local prices move In the same direction. 

Also, current year prices at Kottayam and Kozhikode and lagged price at 

Ernakulsm have significant relation with central price. Table also shows that 

74.20% of Kottayam price and 69.43% of Kozhikode price were determined by 

the central and lagged prices. Sign of bio coefTicients impty that these local 

prices have a positive relationship wHh central price or market segmentation has 

not been present in tea markets of Kerala. Central price and lagged prices have 

direct relation with local prlce at Kozhikode market while lagged prlce has 

negative relation in Kottayam market. Central prices were significant and lagged 

local prices for both markets were insignificant to local price. 

Table revealed that ba coefficient at Kottayam is equal to 

one so that short-run integration within one month can be accepted for that 

market. Since b~ coefficient was equal to one and constant term was non zero 

for Kottayam it reflects a foted differential between the local and central price. 

But for Kozhlkode bio was slgnMcantly dWterent from one and the constant term 

was significantly different from zero. Thus local prices and central price of tea at 



Table 7.4 

Price Efficiency of Tea 

Districts 81 1 h a R' 
blo bll 

Emakulam 0.65QW 5.3689 0.8247 

Kottayam 0.4970@ 0.1297 

Kozhikode 0.184W 0.01 55 

Equation PIt = qt Pnm1 +bl,Plto+CI 



Kozhikode were proportional, neglecting thelr low lagged values. Sum of ail and 

b~ were greater than one and therefore short-run process of price adjustment 

described by the model is not consistent with an equilibrium in which a unit 

Increase in central price is passed on fully to local prices. Thus, we can accept 

neither short-run integration nor long-run integration within one month for tea 

market at Kozhikode. 

7.4. Market inteclration of spices and condiments 

Turmeric 

Ernakulam as central market and Alappuzha and Kozhikode 

as local markets showed that 90.8% of the variation of central market price were 

determined by these local prices. Current year local prlces have direct and thelr 

lagged prices have indirect relation to central prices. Also current and lagged 

prices at Kozhikode market have significant while those at Alappuzha have 

insignMcant relation to central market. 59.3% of Alappuzha price and 87.4% of 

Kozhikode price were determined by central and lagged local prices. All price 

coemclents were directty related to current k c a l  price. Table also reveals that 

central prices were significant while lagged local prices were insignificant in  the 

determination of local prices. 

b~ coefficients of both markets are greater than zero and 

therefore market segmentation was absent in turmeric markets. We can not 



Table 7.5 

Price Efficiencv of Turmeric 

Equatlon Plt = a + all Pl1.1 + a q buk PM, 

L 

Districts a1 l bu a R' 
blo bl1 

Ernakulam 0.51@ 308.3410 0.8080 

Alappuzha 0.075 (-)O.llQ 

Kozhikode 1 .OOS (-)O -386 
Equatlon PIt 3 1  +bl,P1t4+CI 

'W - Staisticaly Significant al 1% hl. 



accept short-run integration in elther the Alappuzha or the Kozhlkode markets 

because their bo coefficients were not equal to one. Weaker form of integration 

has also not been reflected in both these markets due to the reason that sum of 

air and bio were greater than zero. Similarly, short-run restrictions (i.e., long-run 

integration) can not be accepted because sum of ail and b~ coefficients were 

not equal to one. In other words, short-run and long-run integration for turmeric 

markets within one month can not be accepted. Constant term along with slope 

coefficients imply proportional influence of lagged local price and central price 

on current local price. Thus, only proportional relationship exists in the turmeric 

markets of Kerala. 

Arecanut 

Price efficiency of arecanul markets is explained by treating 

Thiruvanant hapuram as central market and Ernakulam , Thrissur, Kozhikode and 

Kannur as local markets. Table 7.6 shows that 92.2996, of central price were 

determined by various local prices . Current year prices at Kannur and lagged 

prices at Ernakulam, Thrissur and Kozhikode were inversely related to central 

price. Also current year prices of Thrissur, Kozhikode and Kannur and lagged 

price at Kozhikode have significant relation to central price. Table also shows 

that 82 to 89% of variation in local prices were determined by their central and 

lagged prices. Coefficient of determination was high in Kozhikode and was low 

in Ernakularn market. Value of constant terms was greater and significant. All 



Table 7.6 

Price Efflciencv of Arecanut 

r 
Equatlon Pit = a + all Pft.l + 9c q bit PM, 
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coefficients correspondlng to central and lagged local price at Ernakulam and 

Kozhikode markets have significant influence upon local price. Also, all lagged 

and central price coefficients have positive relation to local price. 

Table also reveals that all ba coefficients were greater than 

zero and therefore market segmentation was poor in arecanut markets of Kerala. 

That is central price influences all local prices. We can accept short-run 

integration in Thrissur, Kozhikode and Kannur markets, but that in Ernakulam 

market was rejected. Eventhough lagged effects on Ernakulam market was very 

low, weaker form of market integration can not be accepted. Summation of ail 

and bo coefficients of Ernakulam market was approximately equal to one, which 

signifies short-run restrictions. Thus, arecanut markets at Thrissur, Kozhikode 

and Kannur had short-run and Ernakulam had long-run integration. 

Integration of glnger (dry ginger) Is analysed by treatlng 

Ernakulam as central market and Pathanamthita, Alappuzha, Palakkad, 

Kozhlkode and Kannur as local markets. 99.69% of variation in  central market 

(table 7.7) was determined by these local markets. Current year local prices of 

Alappuzha, Palakkad, Kozhikode and Kannur and lagged prices of Ernakulam 

and Alappuzha were slgnMcant to central market. Slope coefficient of lagged 

Ernakulam price was greater and all others were very small. Also most of the 



Table 7.7 

Price Efficiency of Dry Ginger 
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lagged local coefflclents were negatively related to central ginger market price. 

About 58.536 to 98.73% of variation in  local prices is determined by central and 

local lagged prices. This determination was high at Kannur and low at 

Pathanamthitta district. I t  was decreasing when we move from northern to 

southern districts. It reflects the fact that other factors influencing ginger prices 

were greater in southern districts. Except Alappuzha lagged price, all other 

lagged and central prices were directly related to local prices. Also, all central 

and lagged prices at Pathanamthitta, Palakkad and Kannur were significant. 

Here b~ coefficients were greater than zero and therefore 

market segmentation performs poorly in ginger markets also. We can not accept 

short-run integration in any of these markets, due to the fact that all ba 

coefficients were less than one. Weaker form of short-run integration was also 

rejected because legged coefficients were not equal to zero. But we can accept 

short-run restrictions for Pathanamthitta, Palakkad, Kozhikode and Kannur 

markets because summation of lagged local and central prices were 

approximately equal to one. For Alappuzha identical prices exist between local 

and central prices (here constant term and lagged price was very low but central 

price is high). Thus long-run integration exlsts in most of the glnger markets. 



Integration of black pepper, treating Thiruvanant hapuram as 

central and Kollam , Pathanamthltta, Alappuzha, Thrissur, Kozhikode and Kannur 

as local markets, showed that 99.87% of variation of central price was 

determined by these local prices (see table 7.8). Thus only 0.13% of variation of 

central price was determlned by other factors. All local prlces were directly 

related to central price. But lagged prices at Koilam, Thrissur and Kozhikode 

were indirectly related to l!. Prices at Kollam, Pathanamthitta and Thrissur and 

lagged prices at Kollam and Thrissur were significant to central pepper price. 

Table also showed that 57.82 to 99.72% of variation In local 

prices were determined by central and lagged prices. Coefficient of 

determination was hlghesl at Thrlssur and lowest at Kannur market. A I  slope 

coefficients of central market and lagged coefficients of Kozhikode and Kannur 

were significant to local prices. It was interesting to note that all lagged local 

prlces and central prlces were dlrectly related to local pepper prlces. 

In  the table all bio coefficients were greater than zero and 

therefore pepper markets were not segregated. Since bo coefficients at Kollam, 

Pathanarnt hitta, Alappuzha, Thrissur and Kozhikode were approximatety equal to 

one, we can accept short-run Integration of black pepper wlthln one month In at! 

these 5 markets. But in the case of Kannur, since ba coefficient corresponding to 



Price Eff lclenw of Black Pepper 
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% was less than one, short-run lntegratlon Is rejected. Consldering lagged effects 

of Kannur along with bo coefficient leads us to the rejection of long-run 

integration. Therefore only proportional relationship exists between pepper local 

prices at Kannur and the central market. 

7.5. Market lntelqratlon of Fruits and V~e tab les  

Banana 

Thiruvanant hapuram as central and Kollam, Pat hanamthitta, 

Alappuzha, Ernakulam, Thrissur, Kozhikode and Kannur as local markets 

showed that 93.18% of variation in central banana prices was determined by 

these local prices (table 7.9). The constant term seems to be negative but not 

significant. All current prices, except that at Thrissur, were directly and all lagged 

local prices except at Thrissur and Kannur were indirectly related to central price. 

Prices at Kollam, Pathanamthitta, Ernakulam, Thrissur and Kannur and lagged 

prlces at KoUam, Ernakulam and Thrissw were slgnlflcant. 82 to 89% d variation 

in local prices were determined by central and lagged local prices. Slope 

coefficients of local lagged prlces and central prices were positive and slgnMcant 

which strongty supports the direct influence of lagged prices and central price on 

local prices. 

All bo coefficients ware positive reveals poor segmentation in 

banana markets. We can accept neither short-run nor weaker Integration In any 



Table 7.9 

Price Efficiencv of Banana 

'6324 - StatisticaMy Significant at 1% level. 

I 

Equation Pit m a + a11 PIU + 9c 4 b: Pnr 
Districts 

Thiruvananthapuram 

Koliarn 

Pathanamt h i i a  

Alappuzha 

E makulam 

Thrissur 

Kozhikode 

Kannur 

a1 1 l b U 

Equation P4 = a,+ PR.~ +bl,PaB+CI 

a 

(-)17.8701 

Kollam 

Pathanamthitt a 

Alappuzha 

Emakulam 

Thrtssur 

Kozhlkode 

Kannur 

R~ 

0.0318 
bll 

(-)0.28349 

(-)0.114 

(-)O.OSO 

(-)0.12- 

0.1 68@@ 

(-)0.023 

0 .Q22 

0.435869 
blo 

0.551@ 

0.197~3~3 

0.064 

0.243@ 

(-)0.305@ 

0.124 

0.3033@ 

- Stet~stfcaly Stgn~ficant at 5% 

all I ~ I O  CI 
145.82- 

57.585 

174.28- 

83.033 

( - 1 . 1  36 

(-)l 73.57- 

(-)102.148 

level. 

0.3310~3 

0.3481S 

O . U #  

O . U O c 9  

o.405@ 

0.4653@ 

0.463040 

R* 
0.8891 

0.8601 

0.8588 

0.8268 

0.8247 

0.8698 

0.8804 

0.788- 

0.844% 

0.88308 

0.7000@ 

o-9097@ 

0.93- 

0 .8705~ 



of these selected markets. But the sum of the coemclents of lagged and central 

prices were approximately equal to one and therefore we can impose short-run 

restrictions, Thus, long -run integration exists in all banana markets of Kerala. 

Tapioca 

As In the case of banana, here also we treat 

Thiruvanant hapuram as central and Koliarn, Pat hanamthitta, Alappuzha, 

Ernakulam, Thrissur, Kozhlkode and Kannur as local markets. About 95% of 

variation in central price were determined by these local prices (table 7.10). Local 

prices (except that of Pathenamt hiita and Alappuzha market) and lagged prices 

at Kollam and Thrissur were significant to central prlce. Except local prlces at 

Pathanamthitta, Ernakulam and Thrissur and lagged prices at Kollam, all other 

local prices were directly related to central prlce. Price efficiency of taploca 

markels showed a wide range of variation in the coefficient of determination. 

. Absolutely W varied from 54.81% to 92.41%. We can see a high R' at Koilam and 

a very low at Thrlssur. All slope coemclenls were poslhrely significant which 

reflect the strong influence of central and lagged prices on local prices. 

In  the table b~ coefficients were greater than zero and it 

implies that tapioca markets were not segmented. Since these coefficients were 

less than one we can not accept short-run Integration. All lagged coemclents 

were positive and significant which leads to the rejection of weaker short-run 



Table 7.10 

Price Efficiency of Ta~ioca 

C 

Equatlon Pit a + at, P tu  + 9( 9 bit PW 

Districts 

Thiruvananthapuram 

Kollarn 

Pathanamthitta 

Alappuzha 

Ernakularn 

mrissur 

Kozhikode 

Kannur 

a11 

Equatlon PI, = a,, PR., +bl,,Plt4+CI 

b U 

Kollam 

Pathanarnthitta 

Alappuzha 

Emakulam 

Thrissur 

Kozhlkode 

Kannur 
L 

0.8498 

a 
blo 

6F - Stat~st~caCy Sign~ficant at 5% h l .  
'M - StatisticaWy Significant at 1% level. 

blo 
0.740&3 

0.841&3 

0.755069 

0.785063 

0.51 1% 

0.6840~1 

0.9610@ 

all 
0.808849 

0.4520@ 

0.5222€3 

0.624063 

0.499063 

0.414m 

0.2910EW 

R~ 
bll 

(-)0.506W 

0.049 

0.099 

0.168 

0.026- 

0.001 

0.002 

0.444W 

0.7333@ 

(-)O.M3 

0.223 

(-)0.21 1 0 ~ 3 8  

(-)0.047m 

0.2530@ 

0.292W3 

Cl 
42.89963 

18.233 

51.526@ 

42.8- 

98.77CM3 

57.73- 

87 475 

R* 
0 -924 1 

0.8840 

0.9097 

0.8755 

0.5481 

0.8688 

0.8880 



integration. But as In the case of banana, the sum of the coefflclents of lagged 

price and central price was approximately equal to one in all markets. Therefore 

existence of long-run integration is accepted in tapioca markets. 

7.6. Market integration of Sugarcane 

Ernakulam as central and Kollam , Alappuzha, Kottayam, 

Kozhikode and Kannur as local markets reveals that 99.92% of variation in 

central prlce were determined by these local prices (see table 7.11). Except 

slopes of current prices at Kollam, Alappuzha and Kottayam, ail other lagged 

and current coefficients were negative whkh imply their negative relationship 

with central prlce. Also except Kollam (current and lagged price) and Alappuzha 

(currant price), all others were insignificant. Their tagged and central price 

determined almost all local prices (99.5%). Cettalnly, coefflclent of determlnatlon 

was very high in all markets. Slope coefficients of central prices were positive 

and significant which reflect the close relationship of local and central markets. 

Lagged prices were positive or negative and signincant or lnslgnincant according 

to local market conditions. 

Here, market segmentation was poor since all bo 

coefficients were greater than zero. These coefficients were approximately 

equal to one In all markets so that we can accept short-run Integration for sugar 

markets of Kerala. 



Table 7.1 1 

Price Efficiency of Sugar 

Equation Pit = a + a11 Pn.l + 9c q b< PM-, 
Districts 

Ernakulam 

Kollam 

Alappuzha 

Kottayam 

ihrissur 

Kozhihode 

Kannur 

ai 1 

0.5163 

Equat!on Ph = +blePlto+Ci 

Kollam 

Alappuzha 

Kottayarn 

Thtissur 

Kozhlkode 

Kannur 

V - Statlot~caiy Slgnl 

U a 

(-)2.245 
blo 

0.374@ 

0 . W  

0.153 

( - 0 0 1  1 

0.055 

(-)0.013 

'@c3 - Ststlstlcaky Slgnlflcant at 1% bvel. 

all 
(-)0.014 

0.002 

0.0336363 

0.1 1 l@ 

0.0002 

(-)O-05- 

Scant at 59'0 

0.9992 
bll 

(-)0.20= 

(-)0.131 

(-)O.OM 

(-)0.0002 

(-)0.103 

(-)0.045 

blo 
1 .OOW 

1.0002~3 

0.998~3 

1 - 0 w  

0.990W 

0.8854@ 

&l. 

Cl 
1 . U 8  

5.81 3 

3.306 

(-)3.238 

5 -544 

2.334 

R~ 
0.9880 

0.9878 

0.8877 

0.8940 

0 3963 

0.9981 



Conclusion 

The foregoing analyses revealed that the prices of 

agricultural commodities in  Kerala were determined interdependently. That is, 

very good price integration exists in agricultural markets of Kerala. I n  cereals 

markets, long-run integration was greater than short-run integration. Some 

commodities In the spices and condiments group (e.g. Ginger) also perform In 

this way. In the case of fruits and vegetables the percentage of long-run 

integration was much greater (about 100%). Coconut, tea, rubber, turmeric, 

arecanut, pepper and sugar are good examples of agricultural commodities 

having short-run market integration. 
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Chapter 8 

Summary and Conclusion 



SUMMARY AND CONCLUSION 

In the foregoing chapters we have discussed the various 

facets of the problem of production, productivity and prices of Kerala agricutture. 

It  is now attempted here to draw the threads together in the form of a brief 

summ ary of findings. 

We know that primary sector contributes more than 29% of 

the Net State Domestic Product of Kerala and out of this contribution agricultural 

crop production is more than 85%. Therefore, production sector deserves special 

and separate treatment. The need to implement policies which will induce the 

expansion of agrlcuitural production Is becomlng continually mare urgent. The 

selection of proper policies is a matter of considerable dispute, however, partly 

because of widespread disagreement over the responsiveness of the agricultural 

sector to various incentives. It  is in this context that we have set our objectives as 

follows. 

(1) To assess the extent of growth and instablllty in  agrlcuttural 

production, productivity and prices of Kerala after 1960. 

(2) To analyse the cyclical phenomenon in agricultural 

production, productivity and prices and to measure their 

length. 



(3) To analyse the impact of price movements on agriculural 

production and productivity and to establish their inter- 

relations hips. 

(4) To Identity aggregate sources of relative price variability of 

agricultural corn modities of Kerala. 

(5) To examine the variability of agriculural prices before and 

afferl991. 

(6) To test inter-district price integration of agricultural 

comm edifies. 

Specdying these objectives, this study also attempted to test the following 

hypotheses. 

(a) Growth rate of prices (both farm and wholesale prices) was 

greater than that of production and productivity in  

agrlculture. 

(b) Moving average type of cyclical series exists in production, 

productivity and prices of Kerala agriculture. 

(c) Macro economic conditions affect the relative price 

variability of commodity prices within agriculture. 

(d) Agricultural prlce variabilHy Increased after 1991. 

For this we collected tlme series data on production, productivity 

and prices (both wholesale and farm prices) of 12 important agricuttural 

commodttles of Kerala. The commodttles selected are under 2 categories: 



foodgralns and nonfoodgralns. Under foodgralns category cereals - rice has 

been selected. Nonfoodgrains have been divided into the following 5 categories. 

(1) Oil seeds -Coconut 

(2) Plantation crops - Tea and rubber 

(3) Spices and condiments - Pepper, ginger, turmeric and arecanut 

(4) Fruits and vegetables - Banana, cashewnut and tapioca 

(5) Miscellaneous crops - Sugarcane. 

We  also used consumer price Indices (with 1960-61 base), 

unemployment rate, real GNP growth rate, money supply, exchange rate etc. 

The study covers a period of 36 years extending from 1960-61 to 1995-96. 

However, to examine the impact of economic reforms and price efficiency we 

have included monthly data of only 10 calendar years i.e., from 1987 to 1996. 

For collecting necessary data we used a number of 

publications of Bureau of Economics and Statistics, Directorate of Economics 

and Statistics (DES), Central Statistical Organisation etc. Apart from this, 

substantial volume of materials (especially wholesale and farm prices of 

agricultural commodltles) has been drawn from the unpublished records kept by 

DES. 

The methodology adopted for the study is both descriptive 

and analytical. Assessment of growth was done uslng log-lin model taking all 



observations In the serles. Decomposllon of growth rates was done by 

methodology of As hok Parikh (1 966). CaddeVille Index explains instability of 

agriculture. Seasonal variation of prices was analysed by calculating monthty 

seasonal Indices. 

Cyclical trend of production, productivity and farm and 

wholesale prices were separated using second-degree polynomial function. Then 

cropwise cyclical behaviour of agricuttural com modities is analysed using 

harmonic analysis. Calculating Fourier coefficients, we  estimated cyclical length 

and significance of these lengths was tested using F-test. Actual series is 

separated as serles generated by moving average method, autoregressive 

method and harmonic series using sample autocorrelation function. Significance 

of these autocorrelation coefficients is tested using Barlett test and Ljung-Box 

statistic. 

Applying linear regressions tested interrelationships between 

production, productivity and farm and wholesale prices. Relative price variability 

was calculated by constructing divisia price index and this variability was treated 

as dependent variable and aggregate factors as explanatory variables in  the 

regression model. Changes in mean price levels and variability of each 

agricultural commodity after llberallsatlon was anatysed by Autoregresstve 

Conditionally Heteroskedastic (ARCH) approach. Using monthly wholesale 

prices, flrst, we tested whether ARCH effects were present or not by Whlte's 



crlterla and error model. These ARCH models were estimated by Ordlnary Least 

Squares method. 

Monthty wholesale prices of dtfferent markets at district level 

were used to test price efficiency of agricultural com modities. Depending upon 

the availability of data Thiruvananthapuram or Ernakulam market was treated as 

central market and others as local markets. Single lagged and actual local price 

was taken as independent variable to see the dependency of central market on 

local markets. Regression of local price on central market prlce and lagged prlce 

is estimated to classify markets having market segmentation, short-run or long- 

run market integration. 

Findinns 

Analysis revealed that agricultural production was increasing l 

at a compound growth rate of 1.5% during the selected period (1960-61 to 1995- ~ 
96). It increased during 609, 80s and earty 909, but decreased during 70s. But ~ 
growth of production of individual crops was different from this. Growth of cereals 

was highest in 60s b-id negative during later periods. Seventies was a bad period 

for coconut and its growth rate was highest during early 90s, followed by 80s and 

60s. Production of plantation crops was positive in all sub-periods. Greatest 

growth rate of tea was visible In 709, then In 809, 90s and was the lowest durlng I 



60s. But growth rate of rubber was hlghest In 609, followed by early 903, 809 and 

70s. 

Performance of spices and condiments was not in a uniform 

manner. 60s were worst for pepper production, early 90s were worst for ginger 

and 70s were worst for arecanut. Pepper production was highest during 80s 

followed by early 90s, and 70s. Ginger production was highest in 709, then in 

80s and 60s. Highest growth rate of arecanut production was during earty 90s 

followed by 60s and 80s. 

In  the case of frults and vegetables, growth rate of banana 

was positive only during 80s, cashewnut production was positive in 60s and 80s 

and that of tapioca was positive only during 60s. Banana and cashewnut 

productlon was worst durlng 70s and tapioca producflon was worst during 80s. 

Thus performance was not uniform in sub-periods. Sugarcane production was 

continuously decreasing. Its growth rate declined from 8.7% (in 60s) to 1.4% (in 

70s), to -5.0 (in 80s) and to -9.15% (in 90s). 

During the selected period cultivated area of coconut, 

rubber, pepper, ginger, banana and cashewnut increased and that of rice, tea, 

arecanut , tapioca and sugarcane decreased. Productivity of rice, tea, rubber, 

pepper, ginger, arecanut, tapioca and sugarcane improved. Cropping pattern 



changes were favourable to coconut, tea, rubber, pepper, arecanut and banana 

and unfavourable to rice, ginger, cashewnut, tapioca and sugarcane. 

Results reveal that event hough product.ion and productivly 

of some agricultural commodities had declining trend during the selected period, 

prices (both wholesale and farm prices) of all commodities had a tremendous 

increase. Farm prices had higher growth rate than wholesale prices of 

agricultural commodities in Kerala. This leads to the acceptance of our null 

hypothesis that growth of prices was greater than that of production and 

productivity in Kerala agriculture. 

Agricultural commodities in Kerala especially wholesale and 

farm prices were highly unstable during the selected period. Analysis of instability 

brought out the fact that eventhough instability (CVI) was highest In banana 

production, ranks of its variation (CV) were lower than other crops. Comparing 

variation and instability, lnstabillty was greater than variation for banana, coconut, 

cashew nut and sugarcane. Instability of productivity was lower than variation for 

rice, tea, rubber, ginger, turmeric and arecanut. Instability of wholesale prices 

was greater than variabllify only for coconut and rubber. Instability was greater 

than variability for the farm prices of rice, coconut, pepper and ginger. Like the 

growth rates, lnstablllty and variability of prices were greater than those of 

production and productivity of agricunural comm odities. But unlike growth rates 

wholesale prices were more varlable and unstable than farm prices. Seasonal 



varlatlon In both farm and wholesale prices were also visible. Another point to be 

noted is the similarity of monthly seasonal indices of both of these prices. 

Cycllcal fluctuation was proved to be a common 

phenomenon in  Kerala agricutture but characteristics of these fluctuations were 

different for different commodities. During the selected 36 years, 5 to 11 cycles 

occurred in  the series of production, productivity and prices. Maximum cycle 

length was 23 (for rubber production) and minimum was 5 years (for coconut 

farm prlce). Most of the commodities had existence of 6-year cycle length In the 

series. Cycle length of 6 years was violated by the wholesale prices of coconut, 

pepper and ginger. Eventhough regular cycles of 6-year length were found to be 

significant for most crops, there were cycles of uneven length. Also most of the 

cycles occurred in production, productivity and prices were of the same period. 

That means cycles perslst In unlform manner In Kerala agrlcutture. Cyclical 

series existed in  agriculture were mainly harmonic, semi-harmonic and 

autoregressive types, which led us to the rejection of null hypothesis that moving 

average type of cyclical series, exists in Kerala agricutture. 

Study proved close Inter-relations hips between production, 

productivity and prices which was reflected through their similar movements in 

growth, cyclical and correlogram curves. Also results showed that statistical 

relations hip between production and productivity was significant for plantation 

crops, splces and condiments, banana and sugarcane. Farm prlces had 



significant Impact on the production of pepper and arecanut whereas wholesale 

prices affect production of tea, rubber, pepper, ginger and arecanut. Similarly, 

relation between farm prices and productivity was high for rice, ginger and 

arecanut but changes In wholesale prlces slgnHicantfy affect productlvlty of 

ginger, arecanut and plantation crops. These significant relations are all positive 

which reflect direct relations hips between them. Analysis also revealed that inter- 

relations among production, productivity and prices are highly significant than 

between any two of them. 

Study supports the hypothesis that variability of relative 

prices in agriculture is related fo (a) the average raie of nominai price change 

among agricultural commodities, (b) actual and unexpected inflation and (c) 

other economic phenomenon like changes in real GNP growth rate. Or, changes 

In average agrlcuRural commodity prlces and unexpected lnflatlon rate decrease 

the relative price variability of agricultural sector. Similarly, changes in inflation 

rate and real GNP growth rate Increase relative prlce varlabllity of agriculture. At 

best, the selected data suggest that relative price variability of agricultural 

comm odity changes when economic activity is more variable. 

Analysis confirms that during 1991 variability in all the 

selected agricultural commodities decreased. But after thls year prlce variability 

was greater for tea, rubber, arecanut, turmeric, and banana. And price volatility 

decreased for cereals, ollseeds, pepper, glnger and sugar. Mean prlce levels of 



rlce, coconut, tea, erecanut and turmerlc showed Increasing trend durlng the year 

1991. The average prices of rice, rubber, ginger, arecanut, turmeric and tapioca 

continued to increase after 1991. Also, we can accept the fact that if trend and 

seasonality factors were significant, then mean prlce levels decreased after 

1991. 

Regional markets for agricultural commodities in Kerala are 

closely interrelated, that is, price formation in one market reflects the prices of 

other markets. I n  other words, Kerala's reglonal agricuflural prices do not dlverge 

and the markets are fully integrated. That is very good price integration exists 

between central and local agricultural markets of Kerala. For rice markets the 

short-run process of price adjustment is consistent (except for Ernakulam and 

Palakkad markets) with an equilibrium in which a unit increase in central price is 

passed on fully to local prlces. Some commodities In the spices and condiments 

group also perform in  this way. Short-run restrictions are accepted for ginger 

markets at Pathanamthitta, Palakkad, Kozhlkode and Kannur because 

summation of lagged local and central prices were approximately equal to one, 

but, for Alappuzha, identical prices exist between local and central prices. Short- 

r.un restrictions are imposed In all the selected fruits and vegetables markets 

such as Kollam, Pathanamthitta, Alappuzha, Ernakulam, Thrissur, Kozhikode 

and Kannur. Long-run integration for Coconut exists at Pathanamt hitta, for rubber 

at Kollam, and for arecanut at Ernakulam and in all other coconut, rubber and 

arecanut markets short-run lntegratlon was accepted. Sugar Is a very good 



example of agrlcuttural commodtty havlng short-run market integration. We can 

neither accept short-run nor long run integration within one month for tea market 

at Kozhikode, pepper market at Kannur and in all the turmeric markets. But 

proportional relationship between these local and central markets Is high. 

Policy Implications 

The study focused on the responses wlthln the agricultural 

sector and revealed that close and significant interrelations exist among 

production, productivity and prices of agriculture so that any change in one 

affects the other two. Relations among them are important and useful because it 

is the degree of responsiveness of output and productivly to changing prices on 

which effectiveness of a price policy depends. i n  a planned economy like ours, 

price policies have a role to play especially to direct the changes in  cropping 

pattern in a socially desired direction to subserve the national goals of growth 

with equity. The study revealed that price policy is the easiest tool to induce 

necessary changes to improve farmers response to economic incentives 

(reflected through changes in production and productivity), provided market 

mechanism is perfect to allow free play of forces determining prices. 

We know that the move toward market reform has renewed 

an interest in the working of markets as a source of income, employment and 

food security. And knowledge about the extent to which markets are integrated is 

crucial for the success of any commercial liberalisation policies. The existence of 

high market integration, as per the analysis, conveys accurate price formation 

and helps to make proper product movements. Or, it enables free flows of 



Information and trade among spatially separated markets. Thls Is essential for 

the success of reform process in promoting equity and efficiency of the economy. 

High market integration also implies that transportation cost which reduce 

Integration is very low In agricultural markets of Kerala. Certainty about the 

transportation cost and its relation to market integration help to f~ prices of 

dKferent agricultural com modities. 

The study showed that during earlier years (later lag length), 

the magnitude of swings was high in production, productivly and price of most of 

the commodities. However, in the later years (earlier leg length), the magnltude 

of swings was less due to technological development in production and 

improvement in marketing environment. This clearly indicates that these 

variations could be minimised further with dissemination of agricultural 

technology at right time and right cost. Price levels and variability of some 

agrlcuttural commodtties llke tea, rubber, arecanut, turmeric, banana etc. 

increased after 1991, which may be the result of the introduction of economic 

liberalisatio n. 

Study reflects the fact that fluctuations in  prices are greater 

than that of production and productivrly. Therefore, price policy should ensure 

that farmers get for their produce a price covering all costs (both variable and 

fixed costs) as well as provide against risk and uncertainty arising out of 

seasonal and cyclical price fluctuations. Such a policy by reducing risk and 

uncertainty improves farmer's expectations regarding market prices, which in turn 

determine their production decisions. 



To conclude, the study brings out the fact that although 

changes in non-price factors are an important factor to raise agricullurai output, 

price incentives are more importanl, than relative prices in  inducing higher 

agrlcuttural output. The relative production effect reveals that with the Increase In 

production, there is reduction in  price variations. Reducing instability in 

production and productivity, production efficiency can be improved through lesser 

price fluctuations. Excessive variability in  relative prices caused by 

macroeconomic instability decreases the efficiency of resource allocation and 

Increases producer risk. As relative prices become more volatile, past relative 

prices provide less reliable guides for current resource allocation and the 

information o n  current relative prices becomes obsolete more quickly. 

Furthermore, the fact that producers have less information increases the risk 

associated with choosing which commodities to produce. Of course, the removal 

of ail relative price variability is not an objective of any rational policy. Relative 

price adjustments associated with changes in  demand shift variables; resources, 

weather and technology are essential for the efficient allocation of resources. 

However, when relative prices within agriculture vary because of unavoidable 

macroeconomic shocks, such movements decrease economic welfare of the 

society as a whole and the agricultural sector in particular. Hence suitable policy 

measures are required to reduce risk and uncertainty of producers and to sustain 

and promote agricultural production. 
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APPENDICES 



Index Number of A~lrlcultural Production 
j1960-61 =l 00) 

l 

100.00 
100.W 
101-81 
105.71 
100.91 
106.19 
112.17 
119.98 
130.43 
131.74 
133.62 
139.67 
130.41 
131.27 
133.09 
120.11 
120.54 
11.19 
114.70 
110.22 
110.61 
109.90 
113.56 
99.37 
117.58 
112.69 
107.62 
116.00 
127.42 
131.51 
134.59 
127.01 
148.79 
14.79 
148.38 
159.88 

100-00 
98.g5 
109-45 
115.75 
115.49 
107.81 
144-09 
131.23 
132.02 
131.49 
98.68 
102.82 
104.98 
134.01 
141.47 
132.81 
106.29 
99.21 
98.69 
128.08 
121.26 
125.88 
215.48 
228.81 
112.33 
111.81 
108.13 
110.76 
141.21 
139.07 
142.49 
1 4 3 , ~ ~  
112.41 
117.56 
(17.79 
121.78 

Tapioc 

100.00 
97-68 
91-50 
149.97 
164.17 
183.95 
202.61 
249.43 
242.48 
277.24 
274.33 
322.58 
338.20 
336.30 
334.22 
320.28 
304.58 
248.90 
251.09 
240.16 
243.49 
222.52 
228.68 
233.15 
219.49 
1W.71 
195.60 
189.00 
188.05 
181.48 
166.31 
182.85 
156.21 
151.82 
153.20 
142.96 

Cash0 

1~0.00 
101-20 
109.83 
109.63 
118.22 
118.08 
122.80 
128.92 
130.12 
133.77 
138.85 
136.14 
137.34 
139.76 
142.17 
146.98 
105.13 
102.08 
101.43 
100.00 
98.67 
96.17 
80.96 
93.22 
87.10 
96.63 
106.86 
98.17 
130.43 
128.01 
123.82 
128.02 
115.20 
105.43 
115.12 
116.80 

Banan 

100.00 
192.68 
89-69 
99.89 
103.96 
110.06 
105.18 
114.02 
118.90 
123.48 
112.50 
110.37 
109.15 
107.93 
108.84 
51.83 
40.85 
42.99 
46.04 
44.21 
96.65 
100.00 
88.11 
98.65 
100.91 
110.06 
110.36 
110.37 
133.54 
137.19 
149.97 
153.05 
151.62 
159.39 
(74.63 
107.17 

Arecan 

100.00 
104.57 
107.42 
110.13 
95.63 
103.39 
113.72 
121.48 
131.82 
134.40 
136.99 
136.99 
142.16 
144.74 
147.33 
124.06 
124.06 
131.82 
134.40 
136.99 
136.99 
134.40 
136.99 
108.56 
118.86 
128.23 
136.99 
142.18 
152.49 
170.59 
171.88 
188.28 
182.73 
205.48 
209.09 
226.42 

Rubber 

100.00 
108.69 
126.09 
147.83 
174.22 
204.M 
217.39 
260.87 
286.96 
334.35 
U2.30 
386.96 
400.00 
513.04 
530.44 
580.56 
605.86 
591.30 
539.13 
595.85 
608.69 
608.89 
665.22 
704.35 
747.83 
804.35 
878.26 
943.48 
1036.52 
1197.38 
1336.95 
1491.73 
1602.61 
1775.22 
1925.21 
2063.30 

Peppe 

100.00 
100.00 
88.89 
81.48 
81.48 
81.48 
92-58 
92.59 
92.59 
88.80 
81.48 
81-48 
81.48 
92.58 
88.80 
92.59 
88.89 
74.07 
74.07 
100.00 
107.41 
103.70 
96.28 
81.48 
62.96 
122.22 
114.81 
177.78 
155.56 
140.74 
173.33 
187.40 
184.07 
184.81 
192.59 
221.88 

Tea 

100.00 
105.26 
107.89 
110.53 
102.63 
115.79 
118.42 
113.18 
118.42 
105.79 
108.08 
113.16 
115.79 
128.32 
128.95 
113.16 
109.58 
138.84 
134.21 
152.63 
142.11 
126.32 
128.95 
118.42 
152.63 
136.84 
128.95 
147.89 
168-42 
141.84 
159.73 
175.78 
145.00 
(75.53 
171-32 
'170.50 

IGinfler 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
109.09 
181.82 
209.09 
218.19 
245.46 
238.36 
254.55 
236.36 
290.91 
300.00 
290.91 
290.91 
290.91 
300.00 
336.36 
372.73 
408.09 
400.00 
390.91 
409.09 
409.08 
425.45 
441.82 
458.18 
412.73 
433.81 
362.09 8 

Coconut 

100.00 
100.84 
102.64 
101.30 
101.80 
102.27 
106.36 
111.58 
119.08 
122.86 
123.63 
125.90 
121.77 
115.00 
115.49 
106.83 
103.98 
Q4.81 
100.52 
94.16 
94.29 
93.35 
98.88 
80.81 
107.24 
104.88 
98.54 
113.98 
130.90 
135.34 
140.59 
130.62 
159.17 
181.39 
1a4-e9 
Ia3-42 

hK 

l m & l  
1961-62 
196243 
1963- 
196465 
1965.66 
196647 
198788 
19g889 
1989-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
197980 
198081 
198182 
1982.63 
198384 
1084.85 
1905-88 
198687 
198788 
198889 
1989-90 
1--6)1 
1991-92 

Irna 
19gq45 

Rice 

100.00 
gi.01 
102.34 
105.62 
1u.96 
93-45 
10149 
105.24 
131.09 
113.76 
121.54 
126.59 
128.84 
117.89 
124.90 
127.81 
117.42 
121.25 
118.45 
121.07 
119.10 
125.47 
122.28 
113.11 
117.60 
109.83 
106.18 
87.28 
94.29 
100.52 
101 -74 
98.28 
101-57 
94-01 



dix 2 
Index Number of Area under crops 

l- a 

l 
Source : Estirnat ed by the researcher. 
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der lQ60-61 Cronnlag 
Pattern 

e 

IWBI 
196142 
196283 
196364 
196485 
196586 
196667 
196788 
196889 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-?7 
1977-78 
1978-79 
197980 
198041 
198142 
1962-83 
198384 
198485 
198588 
196887 
198788 
198849 
1989-630 
199041 
199142 
199243 
1993-94 
1994-95 
199546,98.99 
Source 

mce 

100.0 
95.56 
102.7 
105.6 
108.18 
95.19 
103.57 
107.68 
126.56 
117.88 
122.03 
127.41 
129.91 
117.78 
125.13 
125.14 
119.48 
121.05 
120.81 
121.75 
118.13 
125.47 
124.46 
116.58 
118.19 
115.12 
106.89 
111.97 
94-80 
101.07 
104.98 
100.25 
103.34 
97.54 
91.59 

: Estimat 

coconu 

100.00 
98.10 
102.91 
100.42 
99-90 
99.51 
103.88 
11OA8 
122.41 
116.29 
122.52 
124.81 
120.17 
115.21 
116.03 
113.41 
101.80 
96.00 
99.45 
93.55 
94.32 
93.78 
96.01 
78.29 
105.39 
99.63 
97.02 
95.24 
133.11 
133.80 
135.14 
130.32 
155.23 
157.23 
160.61 
173.11 

ed by the 

Total 

100.00 
101.57 
105.23 
107.41 
106.61 
106.98 
113.28 
121.18 
139.17 
131.72 
138.03 
143.48 
144.91 
143.80 
147.07 
142.39 
135.22 
130.96 
129.23 
131.79 
133.74 
132.04 
135.55 
123.39 
137.29 
134.30 
135.87 
143.63 
150.52 
161.90 
166.51 
168.48 
183.08 
184.60 
194.48 
202.49 

Pepper 

100.00 
98.28 
98-09 
81.67 
81.19 
83.11 
79.10 
65.24 
103.05 
87.57 
82.15 
82.79 
82.06 
91 $8 
88.81 
89.38 
86.48 
78.49 
90.73 
74.62 
108.79 
102.42 
95.37 
82.19 
61.24 
103.38 
107.06 
143.47 
147.51 
133.30 
171.49 
173.25 
180.56 
180.24 
177.04 
237.86 

100.00 
97.23 
117.13 
104.42 
118.24 
121.96 
146.49 
153.13 
145.71 
128.40 
99.32 
103.29 
105.74 
108.13 
142.69 
145.14 
134.20 
97.42 
95-75 
111.86 
121.67 
126.78 

111 -37 
108.85 
106.62 
113.56 
135.62 
137.58 
145.80 
138.58 
148.73 
129.88 
123.09 
114.22 

(Cinger 

100.00 
98.26 
107.02 
100.23 
100.66 
102.00 
101.66 
103.72 
120.40 
97.88 
182.98 
210.45 
219.74 
245.91 
238.71 
250.36 
278.52 
219.73 
291.06 
290.34 
291.90 
292.72 
284.36 
285.79 
395.91 
348.47 
420.69 
427.51 
420.98 
412.18 
415.80 
417.13 
447.93 
445.23 
437.59 
458.08 

Tea 

100.00 
97.30 
115.47 
110.78 
103.30 
119.69 
118.79 
119.52 
124.73 
111.07 
111.85 
115.71 
113.55 
128.55 
130.06 
111.29 
113.07 
134.97 
130.21 
152.33 
142.59 
127.10 
130.14 
118.09 
151.32 
133.22 
127.14 
153.39 
161.30 
142.91 
159.46 
171 . l7 
146.54 
171 -04 
172.50 
172.82 
researcher. 

Tapiocpugarc 

100.00 
98.01 
104.54 
158.91 
186.04 
170.51 
193.37 
212.71 
267.83 
272.68 
277.96 
315.03 
338.39 
335.83 
324.39 
306.32 
302.78 
272.21 
243.62 
253.69 
275.49 
218.38 
244.08211.43 
223.67224.12 
233.64 
181.31 
214.85 
232.76 
190.19 
194.25 
180.70 

bbbe  

100.00 
98.77 
130.05 
142.99 
170.65 
204.19 
216.67 
253.98 
305.47 
315.09 
336.67 
369.39 
388.48 
503.72 
529.72 
538.32 
587.21 
548.51 
516.08 
584.11 
566.27 
575.53 
617.49 
652.94 
703.12 
758.56 
818.84 
889.50 
844.79 
1174.04 
1233.17 
1418.00 
1583.04 
1684.42 
1937.25 
2072.79 

(Cashs 

100.00 
97.64 
78.69 
109.89 
111.57 
118.38 
120.66 
127.48 
142.07 
126.80 
134.63 
139.35 
136.98 
138.66 
140.67 
139.28 
99.29 
89.47 
91.50 
97.35 
98.12 
87.68 
88.39 
90.73 
89.72 
93.38 
108.52 
114.27 
122.08 
130.09 
132.19 

Arscan 

100.00 
97.35 
119.13 
108.51 
91.45 
98.86 
104.21 
117.71 
136.51 
128.81 
134.65 
136.29 
139.96 
141.82 
145.40 
147.38 
137.95 
141.96 
130.39 
138.98 
137.45 
135.24 
134.41 
108.19 
124.07 
125.81 
132.74 
138.48 
139.49 
171.87 
168.81 

Banan 

100.00 
193.73 
106.69 
99.93 
93.74 
112.26 
111.58 
-111.03 
123.66 
116.16 
124.77 
113.39 
112.27 
108.13 
109.78 
58.44 
41.12 
42.21 
44.66 
49.02 
71.25 
98.61 
90.05 
90.96 
98.08 
103.10 
108.82 
113.18 
115.22 
133.69 
138.21 

167.78 
183.52 
188.22 
20240 
216.38 

149.78 
154.17 
150.66 
163.56 
105.89 

127.06 
119.66 
105.57 
119.60 
108.88 

164.29 
186.87 
155.81 
176.82 
140.02 



bdex Number of C o n t f l b b  
Arrricuttural Production 

Total 

100.0 
98.5 
96.7 
98.4 
100.3 
99.3 
99.0 
99.0 
03.7 
100.0 
88.8 
07.4 
95.5 
91.3 
90.5 
88.6 
89.1 
8.5 

88.8 
83.8 
82.7 
82.9 
83.8 
80.5 
85.6 
83.9 
79.2 
80.8 
84.7 
81.2 
80.8 
75.4 
80.2 
79.5 
76.3 
79.0 

Taplo 

100.0 
99.7 
87.5 
94.4 
98.9 
107.9 
104.8 
117.3 
90.6 
101.7 
98.7 
102.4 
99.9 
100.1 
103.0 
104.8 
100.6 
91.4 
103.1 
94.7 
88.4 
101.4 
93.7 
104.2 
93.9 
101.8 
81.0 
81.2 
98.9 
93.4 
92.0 
99.0 
93.7 
99.2 
86.0 
102.1 

Year 

196081 
196182 
198243 
198384 
196485 
196546 
196667 
198748 
196849 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
197980 
190041 
1981-82 
198283 
198344 
1984-85 
198588 
198687 
198788 
198889 
1989-90 
1980-01 
1991-92 
199283 
1993-94 
199445 
,1995-96 
Source 

Sugar 

100.0 
101.8 
93.4 
110.9 
99.4 
88.2 
98.4 
85.7 
90.6 
102.4 
90-4 
99.4 
99.3 
124.8 
99.1 
91.5 
79.2 
101.8 
103.1 
114.5 
99.7 
99.4 
101.9 
102.0 
100.9 
102.7 
101.4 
97.5 
104.1 
101.7 
97.7 
103.0 
75.6 
90.5 
95.7 
108.8 

pashe 

100.0 
103.6 
139.3 
99.8 
104.2 
99.7 
101.8 
101.1 
91.6 
105.5 
103.1 
97.7 
100.3 
100.8 
101.1 
105.5 
105.9 
114.1 
110.9 
102.7 
100.6 
98.5 
102.9 
102.7 
97.1 
103.5 
98.5 
85.9 
106.8 
98.4 
93.7 
99.2 
96.3 
98.9 
96.3 
109.1 

Rice 

100.0 
98.4 
98.6 
100.0 
98.9 
98.2 
98.0 
97.7 
103.6 
96.5 
99.6 
99.4 
99.2 
99.9 
99.8 
102.1 
98.3 
100.2 
98.0 
99.4 
100.8 
100.0 
98.2 
97.0 
99.5 
95.4 
09.3 
86.9' 
99.5 
99.5 
96.9 
99.0 
98.3 
96.4 
88.4 
92.0 

: Estimated 

b p p e r  

160.0 
101.8 
02.5 
99.8 
100.4 
88.0 
117.1 
97.2 
89.8 
101.5 
88.4 
98.4 
99.3 
100.8 
100.1 
103.6 
102.8 
94.4 
81.8 
134.0 
98.7 
101.2 
101.0 
99.1 
102.8 
118.2 
107.2 
123.9 
105.5 
105.8 
101.1 
108.2 
101.9 
102.5 
108.2 
93.3 

Coconut 

100.0 
102.8 
99.7 
100.8 
101.9 
102.8 
102.4 
101.0 
97.3 
105.6 
100.9 
100.9 
101.3 
99.8 
99.5 
04.2 
102.1 
98.8 
101.1 
100.7 
100.0 
99.5 
103.0 
103.2 
101.8 
105.3 
101.6 
119.7 
98.3 
101.1 
104.0 
100.2 
102.5 
102.6 
102.5 
106.0 

by the 

Tea 

100.0 
108.2 
93.4 
99.8 
99.4 
96.7 
99.7 
94.7 
94.9 
95.2 
97.5 
97.8 
102.0 
99.8 
98.1 
101.7 
96.9 
101.4 
103.1 
100.2 
99.7 
99.4 
99.1 
102.0 
100.9 
102.7 
101.4 
98.4 
104.4 
99.3 
100.2 
102.3 
98.9 
102.6 
99.3 
98.7 

researcher. 

pinger 

100.0 
101.8 
93.4 
99.8 
99.3 
98.0 
98.4 
96.4 
83.1 
111.7 
99.4 
99.4 
99.3 
99.8 
99.0 
101.7 
84.9 
132.4 
103.1 
100.2 
99.7 
99.4 
101.9 
117.7 
94.1 
117.4 
95.1 
91.4 
97.2 
99.3 
102.3 
105.9 
102.3 
92.7 
99.1 
79.4 

h c a n  

100.0 
107.4 
90.2 
103.4 
104.6 
104.6 
109.1 
103.2 
96.0 
106.2 
101.7 
100.5 
101.6 
102.1 
101.3 
84.2 
89.9 
92.9 
103.1 
98.6 
99.7 
99.4 
101.9 
100.3 
95.8 
102.7 
103.2 
102.7 
109.3 
98.3 
103.0 
100.3 
99.6 
110.3 
103.3 
104.6 

b b b e r  

100.0 
110.0 
97.0 
103.4 
102.1 
100.1 
100.3 
102.7 
93.9 
106.1 
101.7 
104.8 
103.0 
101.8 
100.1 
104.1 
103.2 
107.8 
104.5 
102.0 
107.5 
105.8 
107.7 
107.9 
108.4 
106.0 
107.1 
106.1 
109.7 
102.0 
108.4 
105.2 
101.2 
105.4 
99.4 
99.5 

Banana 

100.0 
99.5 
93.4 
99.8 
110.9 
98.0 
94.3 
102.7 
96.2 
106.3 
90.2 
97.3 
97.2 
99.8 
09.1 
88.7 
99.3 
101.8 
103.1 
90.2 
135.0 
101.4 
97.8 
108.3 
102.9 
106.8 
101-4 
97.5 
115.9 
102.6 
107.7 
102.2 
98.3 
105.8 
106.8 
101.2 



Appendix 5 

Year 

196061 
196182 
188263 
1983-64 
196485 
196588 
190687 
196788 
196889 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
197980 
198081 
1901.82 
198283 
198384 
198445 
1985-86 
198647 
198740 
198889 
196940 
199081 
499142 
199243 
199344 
199445 
1995-96 
Source 

Rice 

100.0 
98.9 
99.6 
102.2 
103.3 
92.5 
101.0 
103.6 
106.5 
105.2 
108.6 
113.4 
115.8 
104.9 
110.6 
110.1 
109.0 
112.3 
117.8 
119.6 
114.8 
121.1 
124.6 
122.7 
126.1 
132.3 
112.2 
144.4 
128.0 
136;2 
146.2 
144.3 
149.7 
149.0 
141.8 
160.4 

: Estimated 

Coconul~ea 

100.0 
97.1 
95.5 
92.1 
88.4 
84.9 
85.1 
88.4 
89.2 
82.1 
85.2 
85.5 
80.7 
77.3 
77.6 
81.8 
73.2 
71.2 
75.2 
70.4 
70.8 
70.3 
71.2 
7 4  
76.6 
70.7 
68.7 
55.1 
81.5 
80.5 
78.2 
77.0 
88.5 
89.1 
88.2 
88.1 

by 

100.0 
91.5 
108.6 
104.2 
87,2 
114.1 
111.8 
114.5 
114.0 
109.1 
112.0 
117.7 
112.4 
125.3 
128.8 
110.2 
117.7 
141.1 
136.1 
159.2 
149.0 
132.9 
139.9 
124.8 
162.7 
143.2 
136.7 
166.8 
174.8 
155.0 
172.9 
186.3 
158.9 
184.4 
186.0 
185.8 

the 

Rubber 

100.0 
91.3 
115.9 
123.0 
142.8 
187.4 
174.2 
191.7 
222.3 
221.2 
231.0 
240.4 
243.8 
309.8 
322.5 
319.9 
344.4 
303.9 
282.1 
318.8 
282.0 
209.2 
273.2 
273.2 
279.0 
291.6 
298.4 
314.4 
316.9 
383.2 
372.0 
416.1 
454.0 
487.7 
537.5 
567.8 

researcher. 

Areca 

100.0 
92.2 
117.0 
100.9 
82.3 
83.4 
79.3 
83.6 
91.0 
81.4 
84.5 
84.6 
84.8 
84.2 
84.4 
103.4 
109.5 
123.6 
113.6 
123.0 
121.7 
119.7 
119.0 
97.4 
117.5 
119.2 
123.6 
124.6 
118.6 
147.3 
139.0 
142.7 
155.1 
145.5 
152.1 
152.7 

IPepp 

100.0 
98.3 
97.1 
82.5 
81.2 
83.1 
66.5 
79.4 
80.6 
74.2 
87.8 
79.6 
78.9 
87.5 
83.8 
82.8 
79.3 
77.7 
113.4 
69.7 
102.0 
Q4.8 
89.1 
79.0 
57.8 
84.7 
83.0 
92.6 
94.0 
79.8 
101.8 
97.3 
88.4 
97.7 
88.5 
124.6 

Ginger 

100.0 
98.3 
107.0 
100.2 
100.7 
102.0 
101.7 
103.7 
131.3 
97.7 
183.0 
210.5 
218.7 
245.9 
238.7 
250.4 
334.2 
202.8 
268.7 
268.0 
268.5 
270.2 
271.7 
228.8 
339.3 
261.4 
336.6 
342.0 
360.8 
353.3 
348.8 
338.2 
351.3 
384.4 
378.6 
488.4 

Bana 

100.0 
198.2 
109.2 
102.3 
85.8 
102.9 
106.7 
99.7 
104.6 
94.8 
112.0 
103.9 
105.1 
101.2 
102.8 
62.7 
45.2 
48.4 
49.1 
59.9 
64.0 
88.8 
82.5 
80.0 
84.6 
85.6 
90.3 
93.9 
85.9 
98.4 
93.4 
100.6 
104.2 
98.2 
99.2 
62.3 

Cashe 

100.0 
95.9 
51.8 
72A 
70.1 
73.1 
71.9 
72.5 
79.9 
89.2 
70.8 
74.5 
72.5 
72.7 
72.3 
69.0 
47.3 
38.1 
59.9 
61 .l 
37.5 
37.7 
33.8 
34.4 
35.4 
36.5 
43.7 
50.8 
52.8 
56.8 
61.7 
61.2 
59.3 
53.4 
62.4 
50.3 

100.0 
103.4 
100.1 
101.9 
100.5 
98.8 
103.0 
106.2 
110.5 
107.1 
111.5 
115.1 
115.4 
114.4 
115.9 
414.1 
lf0.4 
108.9 
110.7 
113.2 
114.4 
112.0 
117.5 
103.1 
122.4 
123.0 
126.2 
130.1 
142.0 
151.6 
156.2 
161.7 
173.9 
179.0 
187.2 

178.8.191.5, 

Tapio 
1 

100.0 
100.1 
114.0 
183.1 
182.3 
179.4 
191.0 
172.7 
217.3 
222.9 
228.8 
251.8 
268.5 
265.8 
246.8 
226.7 
226.9 
227.2 
203.3 
224.1 
274A 
214.1 
259.1 
232.3 
260.6 
215.3 
268.4 
314.7 
270.7 
293.8 
297.5 
279.6 
298.4 
287.8 
374.4 
285.3. 

lSuqar[Total 
1 

100.0 
97.2 
117.1 
94.0 
104.6 
122.0 
146.5 
172.3 
163.9 
144.5 
111.7 
116.2 
118.0 
97.3 
128.4 
145.1 
172.6 
125.3 
123.1 
125.9 
136.8 
142.8 
237.0 
252.2 
125.3 
122.5 
120.0 
127.8 
152.6 
151.0 
164.0 
154.0 
215.9 
212.5 
209.0 



Jrend Values of A a r l w r a l  Production In Keralp 
(196061 to 190548) 

. 
Year 
col. 1 

196081 
196182 
196283 
1963-64 
1904-85 
1965-66 
198687 
1967-68 
1968-89 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1981-92 
1992-93 
1893-94 
1994-95 
1995-96 

Source 

Peppe 
col. 6 
28.8 
27.3 
26.1 
25.1 
24.1 
23.3 
22.8 
22.0 
21.6 
21.3 
21.1 
21.0 
21.1 
21.3 
21.6 
22.0 
22.8 
23.3 
24.1 
25.1 
26.1 
27.3 
28.6 
30.1 
31.7 
33.4 
35.2 
37.1 
39.2 
41.4 
43.7 
46.2 
48.8 
51.5 
54.3 
57.3 

Rice 
col.2 

1009.8 
1044.4 
1076.7 
1106.9 
1134.8 
1160.6 
1183.9 
1205.2 
1224.3 
1241.1 
1255.7 
1268.1 
1278.2 
1286.1 
1291.9 
1295.3 
1298.5 
1295.6 
1292.4 
1287.1 
1279.4 
1269.7 
1257.6 
1243.3 
1228.8 
1208.0 
1187.2 
1184.0 
1138.8 
1111.0 
1081.3 
1049.3 
1015.1 
978.8 
939.8 
898.9 
: 

~ i n g e r h e c a n  
col. 7 
5.3 
8.9 
8.5 
10.0 
11.5 
13.1 
14.5 
18.0 
17.5 
18.9 
20.3 
21.7 
23.1 
24.5 
25.8 
27.1 
28.5 
29.7 
31.0 
32.3 
33.5 
34.7 
35.9 
37.1 
42.0 
38.5 
39.6 
43.6 
42.7 
45.5 
44.8 
45.9 
46.9 
47.9 
48.8 
49.8 

hubb 
col. 5 
51.2 
48.7 
47.1 
46.2 
46.0 
46.7 
48.1 
50.3 
53.3 
57.1 
61.6 
66.9 
73.0 
79.8 
87.5 
96.0 
105.2 
115.2 
125.9 
137.4 
149.7 
162.8 
176.7 
191.4 
206.8 
223.0 
239.9 
257.7 
276.2 
295.5 
315.6 
336.5 
358.1 
380.6 
403.8 
427.7 

researcher. 

'Coconu 1 
col. 3 

3822.9 
3728.3 
3841.9 
3563.1 
3492.1 
3428.8 
3373.7 
3328.2 
3286.8 
3255.2 
3231.6 
3215.4 
3207.6 
3207.4 
3215.2 
3230.7 
3254.3 
3285.6 
3324.8 
3371.9 
3427.0 
3489.7 
3560.3 
3639.2 
3725.3 
3819.7 
3921.6 
4031.8 
4153.9 
4275.5 
4400.6 
4550.6 
4700.3 
4857.5 
5022.7 
5195.7 

Estimated by 

Banan 
col. l 0  
400.5 
384.3 
369.2 
355.2 
342.5 
330.9 
320.5 
311.3 
303.3 
296.4 
290.7 
286.2 
282.9 
280.7 
279.7 
279.9 
251.3 
283.8 
287.6 
292.5 
298.5 
305.8 
314.2 
323.8 
334.6 
346.5 
359.7 
374.0 
389.4 
406.1 
423.9 
443.0 
463.1 
484.5 
507.0 
530.7 

Tea 
col. 4 
40.2 
40.4 
40.7 
41.0 
41.3 
41.6 
42.0 
42.4 
42.8 
43.3 
43.8 
44.3 
44.8 
45.4 
46.0 
46.6 
47.3 
48.0 
48.7 
49.5 
50.2 
51.0 
51.9 
52.7 
53.8 
5 
55.5 
56.5 
57.5 
58.5 
59.6 
60.7 
61.8 
62.9 
1 
85.3 

the 

col. 8 
1 
44.0 
44.0 
44.0 
44.1 
44.2 
44.4 
44.7 
45.0 
45.3 
45.7 
48.2 
48.7 
47.3 
47.9 
48.6 
49.4 
50.2 
51.0 
52.0 
52.8 
53.8 
55.0 
58.2 
57.3 
58.6 
58.8 
61.3 
62.7 
64.1 
65.7 
67.2 
68.9 
70.6 
72.3 
74.1 

kashe 
col. l l 
98.5 
98.5 
98.5 
98.4 
98A 
98.3 
98.2 
98.1 
98.0 
07.9 
87.8 
97.6 
87.4 
97.3 
97.1 
96.9 
88.7 
96.5 
96.2 
96.0 
95.7 
95.4 
95.1 
94.9 
94.5 
94.2 
03.9 
93.5 
93.2 
92.8 
92.4 
92.0 
91.6 
91.2 
90.7 
90.3 

Furme 
col. 9 
2.0 
2.2 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.8 
4.0 
4.2 
4.3 
4.5 
4.6 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.7 
5.8 
5.8 
5.9 
5.9 
5.9 
6.0 
6.0 
6.0 
8.0 
6.0 

Vapio pugar~.  
col. 12 
1877.7390.4 
2200.5 
2503.3 
2787.1419.4 
3050.7428.1 
3204.7 
3518.1 
3724.3 
3909.4458.5 
4074.8465.0 
4220.7470.9 
4347.0476.5 
4453.5481.6 
4540.3 
4608.0 
4655.4494.1 
4683.4 
4691.5 
4680.5 
4649.7 
4588.8 
4529.0 
4438.9507.4 
4329.7 
4200.6 
4051.2 
3883.0 
3685.0 
3487.2 
3280.0 
3012.9495.1 
2746.5 
2460.1 
2154.3 
1828.7 
1483.5 

bol. 13 

400.5 
410.2 

436.4 
444.2 
451.6 

486.2 
490.4 

497.4 
500.2 
502.5 
504.4 
505.9 
506.9 

507.4 
507.0 
506.2 
504.8 
503.2 
500.9 
498.3 

491.5 
487.5 
483.0 
478.0 
472.6 



nd Values of A a r l w l  Prod- 
I1 960-61 to 1996-961 

-- P - 

Year I Rlce ' Cocor Tea-bbFeerrGlnger B G a n  rurmer 
col. 1 I col.2 col. 3 col. 4 col. 51 col. 6 1 col. 7 col. 8 col. 9 

l96041 11348.7 6685.4 986.7 232.51 243.5 1 563.3 682.8 292.3 

pegs-96 12025.7 1 5853.2 1 1800.6 lsee.31 296.1 
Source : Estimated by the researcher. 



Trend Values of F a  prlccs In 

Year 

col. 1 
198061 
198162 
196263 
198364 
1984-65 
198586 
196667 
198788 
198889 
1989-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1978-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-80 
1988-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-04 
1994-95 
1995-96 
Source : 

Paddy 

co1.2 
75.4 
73.9 
73.1 
73.0 
73.7 
75.1 
77.2 
80.1 
83.7 
88.0 
93.1 
98.9 
105.4 
112.7 
120.7 
129.5 
139.0 
149.2 
100.1 
171.8 
184.3 
197.4 
211.3 
228.0 
241.3 
257.4 
274.3 
291.9 
310.2 
329.2 
349.0 
369.6 
390.8 
412.8 
435.5 
459.0 

Estimated 

Banana 

col. 7 
13.2 
12.2 
11.5 
11.0 
10.8 
10.8 
11.0 
11 -4 
12.1 
13.0 
14.2 
15.5 
17.1 
19.0 
21.1 
23.4 
25.9 
28.7 
31.7 
35.0 
38.5 
42.2 
48.1 
50.3 
54.7 
59.4 
64.3 
69.4 
74.7 
80.3 
86.1 
92.2 
98.5 
105.0 
111.8 
118.8 

Cocon 

col. 3 
224.8 
222.9 
227.3 
237.8 
254.5 
277.5 
306.6 
341.9 
383.4 
431.1 
485.0 
545.1 
611.4 
883.9 
782.8 
847-4 
938.5 
1035.8 
1139.2 
1248.8 
1364.7 
1486.6 
1815.0 
1749.4 
1890.0 
2038.8 
2189.7 
2348.9 
2514.4 
2688.0 
2863.8 
3047.6 
3237.8 
3434.3 
3838.9 
3845.3 
by the 

Cashe 

col. 8 
181.9 
147.0 
117.8 
93.7 
75.4 
62.5 
55.2 
53.4 
57.1 
66.2 
81.0 
101.2 
127.1 
158.1 
194.9 
237.2 
284.9 
338.2 
397.0 
481.3 
531.2 
808.5 
887.4 
773.8 
885.8 
962.9 
1065.8 
1174.2 
1288.2 
1407.7 
1532.8 
1682.8 
1798.9 
1940.5 
2087.4 
2239.8 

Pepper 

col. 4 
455.5 
405.0 
366.1 
338.8 
323.2 
319.2 
326.8 
346.1 
376.9 
419.4 
473.5 
539.3 
816.8 
705.6 
806.2 
918A 
1083.1 
1177.8 
1324.9 
1483.8 
1653.8 
1838.0 
2029.5 
2234.7 
2451.4 
2879.9 
2920.0 
3171.6 
3435.2 
3710.2 
3998.5 
4204.8 
4604.1 
4926.0 
5258.9 
5603.7 

researcher. 

Tapioca 

col. 9 
29.4 
24.7 
20.7 
17.2 
14.3 
12.1 
10.4 
9.3 
8.9 
9.0 
9.7 
1 1  
12.9 
15.4 
18.5 
22.2 
28.5 
31.4 
36.9 
43.0 
49.7 
56.9 
84.8 
13.3 
82.3 
92.0 
102.3 
113.1 
124.5 
136.6 
149.2 
182.5 
176.3 
190.7 
205.8 
221.4 

/IQ@0-61 to 

Ginger 

col. 5 
473.2 
408.3 
352.8 
306.7 
270.3 
243.3 
225.8 
217.8 
219.4 
232.0 
251.0 
281.1 
320.8 
369.7 
428.3 
498.4 
573.9 
661.0 
757.8 
863.7 
979.2 
1104.5 
1239.1 
1383.2 
1538.8 
1899.9 
1872.4 
2054.6 
2246.5 
247.4 
2858.1 
2878.4 
3108.2 
3347.3 
3598.0 
3854.1 

Sugar 

col. 10 
81.8 
58.9 
53.1 
50.3 
48.4 
47.8 
47.7 
48.8 
50.8 
53.8 
57.8 
82.8 
68.7 
75.6 
83.5 
92.4 
102.2 
113.0 
124.7 
137.5 
151.2 
165.9 
181.5 
198.1 
215.7 
234.3 
253.8 
274.3 
295.8 
318.2 
341.6 
386.0 
391.4 
417.7 
445.0 
473.3 

1994-9@1 

Arecan 

col. 6 
70.5 
59.5 
49.6 
40.8 
32.5 
28.8 
21.2 
17.0 
13.8 
11.8 
11.0 
11.2 
12.8 
15.1 
18.8 
23.5 
29.4 
36.5 
44.8 
53.9 
64.3 
75.9 
88.5 
102.3 
117.3 
133.3 
150.5 
188.8 
188.3 
210.6 
230.5 
253.4 
277.3 
302.4 
328.8 
356.0 



Trend V w e s  of -ale P m  K m  
11960.61 to 189@-9@l 

Source : Estimated by the researcher. 



Appendix f O  

White's general heteros kedasticitv test 

While's general heteroskedasticHy fest is easy to implement 

and it does not rely on the normality assumption. As an illustration, consider the 

following three-variable regression model (the generalisation to the k-variable 

model is straig ht-forward). 

Yi=P l  +P2X2; + P3X3i + U; ....--...... 41) 

Steps:- 

(1) Given the data, we estimate equation (1) and obtain the residuals, Ui. 

(2) We then run the following (auxi1iary)regression 

U: = U,,+ mXzb + + a4x2zi + d 2 3 i  + C Q X ~ J ~ ,  + V, ... ... .(2) 

That is, the squared residuals from the original regression 

are regressed on the original X variables or regressors, their squared values and 

cross product(s) of the regressors. Higher powers of regressors can also be 

introduced. Note that there is a constant term in this equation even though the 

original regresslon may or may not contain it. Obtain R' horn this (auxillary) 

regression. 

(3) Under the null hypothesis that there is no heteroskedasticity, it can be shown 

that sample size (n) times the obtained from the auxiliary regression 

asymptotically follows the chi-square distribution with degrees of freedom 

xxii 



equal to the number o f  regressors (excluding the constant term) in the 

auxiliary regression. That is, 

Where d.f. is as defined previously. In our example, there are 5 d.f, since there 

are 5 regressors in the auxiliary regression. 

(4) If the chi-square value obtained in (3) exceeds the critical chi-square value at 

the chosen level of significance, the conclusion is that there is 

heteroskedasticity. If it does not exceed the critical chi-square value, there is 

no heteroskedasticity which is to say that in the auxiliary regression (2), 

I n  the present study, to test the ARCH effects, we included 2 

period lagged prices, dummy variables, trend and seasonally adjusted data to 

estimated equation (1). White's criteria showed ARCH effects in all the selected 

comrn odities. 



Appendix d d  

Seasonal Adjustment 

Seasonal adjustment techniques are basically adhoc 

methods of computing seasonal indices and then using those indices to 

deseasonalize the series by removing those seasonal variations. Seasonal 

adjustment techniques are based on the Idea that a time series Y, can be 

represented as the product o f  four components: 

Y t = L X S X C X I  .................. (1) where 

L = value of long-term secular trend in  the series 

S = value o f  seasonal component 

C = value o f  long term cyclical component 

I =value of irregular component. 

The objective Is to eliminate the seasonal component S. To 

do this w e  first t ry to isolate the combined long term trend and cyclical 

components L X C. This can not be  done exactly, instead an adhoc smooihing 

procedure is used to remove the combined seasonal and irregular components S 

X I from the original series Yt. For example, suppose that Yt consists of monthly 

data. Then a 12 month average Yt' Is computed: 



Presumably Y,' Is related free of seasonal and Irregular fluctuations and Is thus 

an estimate of L X C. 

We now divide the original data by this estimate of L X C to 

obtain an estimate of the combined S X 1 : 

L X S X C X I  Y1 
.............. 

--p- 
= S X I  =-  = zt 

L X C  
(3) 

yt* 

The next step is to eliminate the irregular component I as 

completely as possible in  order to obtain the seasonal index. To do this, we 

average the values of S X I corresponding to the same month. In other words, 

suppose that Yl (and hence Zl) corresponds to January, Y2 to February etc. and 

there are 48 months of data. We thus compute 

The rationale here is that when the seasonal irregular 

percentages Z, are averaged for each month (each quarter if the data are 

quarterty) the irregular fluctuations will be smoothed out. 



The 12 averages Z1# ... ........ Zlz# will then be estimates of 

the seasonal indices. They should sum close to 12 but will not do so exactly if 

there is any long-run trend in the data. Final seasonal indices are computed by 

multiplying the indices in equation (4) by a factor that brings their sum to 12 (for 

example, if Z1# ... ... ... .. Z1* add to 11.7, multiply each one by 12.011 1.7 so that 

the revised indices will add to 12). We denote these final seasonal indices by ZIA 

... ... ... .. Z1zA. 

The deseasonalisation of the original series Yt is now 

straightforward; just divide each value in the series by ifs corresponding seasonal 

index, there by removing the seasonal component while leaving the other three 

components. Thus the seasonally adjusted series yta is obtained from Y la  = Y11 

ZIA , ~ 2 ~  = Y2I ZzA , Y3a = Y d  ZsA b . . .  ... . m .  . . a  a . .  a . .  ., Y1Za = Y121 ZnA, Y138 = Y 131 ZIA, 

Y14a= Y141 Z2A etc. 
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