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Conceptual Trichotomy

Hicks (1965, 1973) has distinguished between the fix and flex price systems. Fix prices are fixed and change only with permanent change in the cost of production. The excess or deficient demand is managed by stock adjustment. As against this, the flex prices are determined by the desired stocks which depend upon the intermediate trader’s expectations. Independent traders are the makers rather than the takers of the prices (Sharma, 2004). Lot of work has been done in fix prices but the flex prices still remain a grey area, notwithstanding some attempts to analyse the same. This paper attempts to analyse the interrelations between general and forward prices of agricultural commodities through their interrelation with conventional flex prices. The flex prices may, therefore, be classified into two distinct sub-groups: prices determined in futures’ markets and prices determined in the conventional markets. As the prices in forward markets are formed on the basis of expectations, these prices also conform to flex price system. 

Re-Emergence of Futures’ Market
Globalization leads to market centered economy; market orientation means full opportunities to private initiatives, and hence, competition. One of the basic features of free market operations has been the futures’ market in which forward trading takes place. Forward trading may relate to precious metals like gold or flexprice commodities, specially the agricultural goods. Forward trading has not been unknown in Indian Economy, especially in markets of agricultural commodities. Wholesale dealers used to purchase standing crops. At times, they even purchased the output in advance at the time of sowing of the crop. 

There used to be an entire range of forward trading which was known as “vayda bazaar” which deals with promises of sales and purchases without involving transactions of actual quantities of commodities. But sales and purchases were transacted at a price determined at the time. The prices were offered and accepted for the sale/purchase of specific quantities and such prices revolved around expectations. These expectations reflect(ed) the desired stocks that the operators wish to hold. The formation of expectations is generally guided by the current state of the market as well as the anticipated changes both on day to day and short run basis. Future Prices may change several times even within a day. Both the operators and their transactions remained in unorganized market segment in the past. The small and medium operators in forward markets were guided by the conditions in the local market, though the conditions in the state/national market have had a bearing upon the local market. However, the futures’ markets now appear to be hooked internationally. 
The scenario has changed quite a bit after liberalization and globalization of Indian economy. A market for forward trading in organized sector has already emerged, specially for foodgrains. Quite a few firms have come into existence which act as the conduits for the forward transactions. The information revolution based on technology plays an important role in this process. Some firms in other segments of organized sector have also started entering into forward trading.

For estimating the effect of forward prices, we have developed an Input Output model. It is assumed that the forward prices affect the general prices but the general prices do not affect the forward prices. For decoupling the interaction effects, we may prefer to use two sub models sequentially rather than an integrate these into one general equilibrium I-O model. 
Forward and Observed Price Interface
This study tries to distinguish between fix and flex prices. But flex prices have, however, been distinguished into two sub-groups: 1) flex prices determined in the traditional markets which in India are known as wholesale grains, vegetables and fruits markets; and 2) the forward markets dealing in futures. The flex prices in forward markets are determined exclusively on expectations about the future changes in the prevailing prices. The expectations revolve around the anticipated excess or shortfalls of supplies over demand generally before the crops have been harvested. The prices determined in traditional markets generally depend(s) both on current state of the market and the expected changes in supplies relative to demand in the post harvest season. Independent intermediate traders play an important role in making up the prices in flex markets. The same traders may tend to double up as traders in futures (Sharma, 2004). The prices in futures’ markets tend to affect the prices in traditional markets though there may be some reverse directional influence of traditional upon futures’ prices. It is, however, assumed in this study that there is no such reverse directional influence of observed on futures’ prices.

Whereas forward prices are taken as exogenously given from outside the I-O model, interrelations between forward/futures’ and current prices are derived from an econometric model with the desired stocks as the drivers.
But there is a definite relationship between the flex prices determined in the traditional and futures’ markets. Though the relationship is bi-directional, yet, the futures’ prices, by and large, tend to be lower or higher than the prices prevailing in the conventional markets since there is some time lag involved in the transmission of the sentiment of bullish or bearish sentiment from one to another market. It has been stipulated that the current prices in the futures’ market are a constant multiple of the prices in the conventional markets: 

Econometric Model
Let there be n sectors m of which correspond to fix price sectors and s= n-m to flex-price sectors. It is assumed that the fix-price inputs enter into the production of both fix and flex price goods. But flex price goods enter, besides their own production, into the production of only a few selected fix price sectors as intermediate inputs. Thus, there exist two distinct but related markets for flex price goods. The traditional agricultural goods/grains, vegetables and fruits markets and futures’ commodity markets. Inter-relation between actual and futures’ prices is characterized by parametric relationship:
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Where 
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 is the vector of futures’ prices, P* is the vector of Prices observed in the conventional commodity markets and 
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are derived from OLS estimates of the following regression equation:
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These estimates of 
[image: image9.wmf]Ù

P

are then used in the input output model. The estimates of 
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 from 2 will be substituted in input output model to estimate the impact of futures’ prices on the observed prices in the Indian economy. All prices will then be determined within the model. The price model has been derived in terms of Leontief Inverse and Value Added vector. 

The two models will jointly be but sequentially used to estimate the degree and direction of influence of forward prices on general prices.     

Input Output Model 
Classical theory postulates that the prices are determined by supply and supply is embodied in the cost of production. Prices are, therefore, determined by the cost of production. But the cost is postulated to be mainly incurred on material inputs and two factors of production, namely labour and capital. But Marshall (1890) transformed both the classical and utility school’s theories of pricing by introducing period analysis. Marshall also introduced organization and enterprise as distinct factors of production. He differentiated management, undertaking organizational work, from labour as two district factor of production. Entrepreneurs, undertaking risk and bearing uncertainty, were distinguished from capitalists. But profit accruing to entrepreneurs was considered to be a surplus or residual which was not included in the cost of production in accordance with these two theories. As a first approximation, all prices were treated as long run cost based equilibrium prices. This theoretical framework is use in this study.
The prices, according to classical theory could be conceived to be determined as follows by cost (Mathur, 1967), while cost comprises of 

P=PA+WL+rPB
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Application of fix-price theory will warrant the modification of equation 3 as follows (Prakash and Sharma, 2004, 2005): 

P=PA+WL+RPB+SM+Π
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where P = Price vector, A= n x n matrix of input coefficients, L = Vector of labour coefficients, W = Wage rate assumed to be uniform in the competitive economy, S = Uniform salary rates of managers and organizers, M = Vector of coefficients of managerial inputs, R = Overall cost of capital comprising of interest cost of loan capital, cost of equity capital and dividends distributed to shareholders, r= uniform interest rate, C = Vector of Overall Cost, B = Matrix of capital coefficients, Π = Residual determined by 

P-C = Π.
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C=average cost of production which is defined either by R.H.S. of equation 1 or equation 2, exclusive of Π.

The above price theory is the modified version of fix price theory (Cf. Prakash, 1981), which defines Π as the mark up rate over cost as an essential component. Mark-up rate has, however, been endogenised by Prakash et.al. (1995) in the basic model (Prakash, Sengupta, Chowdhury, 1995, Prakash, 1981)

As B matrix is not available corresponding to the years to which IO tables are available and other data difficulties, the model has been simplified by assuming it to be subsumed in overall final demand and value added. All the components of R.H. S. of equation 4 except PA have been aggregated to yield the following relation.
P-PA =V
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where V is the vector of value added per unit of output. Whereas the classical theory envisages V to comprise of only wages of labour and interest of capital, the modern theory interprets value added more broadly to include overall returns to capital, management and enterprise. It has already been explained. This modification will yield the following conventional solution value of the price vector:
P=V(I-A)-1
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But the decoupling of the impact of futures’ on general prices warrants two solutions, one with the observed prices from equation 7 and other from equation 8, the modified version of equation 7 after the insertion of futures’ prices into the model. For this purpose, values of 
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 instead of P*, as generated from equation 1, have been incorporated in matrix A. Let the new matrix be called matrix A*. Then, the corresponding solution will be yielded by 
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The impact of futures’ on general prices may be estimated from 
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Data Base
Input Output table of 1998-99 has been used to estimate the two price models. Data for forward prices of agricultural commodities have been obtained from Internet. The prices of only 9 agricultural goods, being traded in futures’ market, are available. These nine commodities are Wheat, Rice, Maize, Sugar, Groundnut, Jute, Cotton, Coffee and Rubber. The averages of different varieties of each good have been used. Initially, the daily averages of the prices quoted on the market have been worked. Then, the daily averages have been used to estimate the weighted average for the year as a whole. Several other agricultural commodities have not entered the organized futures’ market as yet. This group thus covers crops of 3 major cereals, 5 major commercial agro goods and one basic agro-based industry. These crops, however, cover the major part of Indian agriculture.   

Empirical Results 
The following procedure has been used to convert the coefficients matrix in forward prices. The row of the initial matrix input coefficients of the commodity traded in futures’ market has been multiplied by the unit price of the commodity in the futures’ market. All the 9 rows of the table, for which forward prices are available, have thus been transformed. Then, the matrices (I-A) and (I-A*) has and been inverted. Thereafter the two inverses, one with original prices and the other with forward prices have been pre multiplied by the value added vector. Two sets of these prices are reported in table 1. The differences of all 114 prices are then derived.       
A perusal of these tables will highlight the magnitude of differences of these prices. 

The perusal reveals that 1) the prices of the goods traded in the futures’ market are consistently higher than their conventional prices. The statistical significant of these differences has been evaluated by the application of 
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 test. The calculated value of 
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 is 18.35 which is statistically significant at 5% probability level.        

2) The prices estimated from (I-A*)-1consistently exceed the prices estimated from (I-A)-1. 

A general conclusion that emerges from the analysis of these differences is that the forward trading in essential agricultural goods has been accentuating the inflationary pressures in the Indian economy.

All prices are affected by futures’ prices but the prices of those goods which are traded in future market rise much more. 
Note 1: In order to overcome the difficulty of different physical dimensions of inputs. The concept of ‘per rupee worth of output has been used. 
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	Code
	Commodity
	Org. 
Price
	Adj. 
Price
	 
	Code
	 
	Org. 
Price
	Adj. 
Price

	1
	Paddy
	1.03855
	1.43051
	 
	58
	Petroleum products
	0.90285
	1.29482

	2
	Wheat
	1.05369
	1.44565
	 
	59
	Coal tar products
	0.95187
	1.34384

	3
	Jowar
	1.02416
	1.41612
	 
	60
	Inorganic heavy chemicals
	0.97313
	1.36509

	4
	Bajra
	1.02217
	1.41414
	 
	61
	Organic heavy chemicals
	0.94944
	1.34141

	5
	Maize
	1.04440
	1.43637
	 
	62
	Fertilizers
	0.98675
	1.37872

	6
	Gram
	1.01092
	1.40288
	 
	63
	Pesticides
	0.93479
	1.32676

	7
	Pulses
	1.02453
	1.41650
	 
	64
	Paints, varnishes and lacquers
	0.89401
	1.28597

	8
	Sugarcane
	1.02126
	1.41323
	 
	65
	Drugs and medicines
	0.91698
	1.30894

	9
	Groundnut
	1.02247
	1.41443
	 
	66
	Soaps, cosmetics  & glycerin
	0.91060
	1.30257

	10
	Jute
	1.01746
	1.40943
	 
	67
	Synthetic fibers, resin
	0.92492
	1.31689

	11
	Cotton
	1.02418
	1.41615
	 
	68
	Other chemicals
	0.96248
	1.35444

	12
	Tea
	1.01749
	1.40946
	 
	69
	Structural clay products
	0.94850
	1.34046

	13
	Coffee
	0.99425
	1.38622
	 
	70
	Cement
	0.96148
	1.35345

	14
	Rubber
	1.01466
	1.40663
	 
	71
	Other non-metallic mineral prods.
	0.92977
	1.32174

	15
	Coconut
	1.04192
	1.43388
	 
	72
	Iron, steel and  ferro alloys
	0.92053
	1.31249

	16
	Tobacco
	1.01805
	1.41001
	 
	73
	Iron and steel casting & forging
	0.88858
	1.28055

	17
	Other crops
	1.03973
	1.43170
	 
	74
	Iron and steel foundries
	0.87821
	1.27018

	18
	Milk and milk products
	1.00599
	1.39795
	 
	75
	Non-ferrous basic metals
	0.90544
	1.29740

	19
	Animal services(agricultural)
	1.03874
	1.43071
	 
	76
	Hand tools, hardware
	0.99882
	1.39078

	20
	Other livestock products
	1.01324
	1.40521
	 
	77
	Miscellaneous metal products
	0.91370
	1.30566

	21
	Forestry and logging
	0.98769
	1.37966
	 
	78
	Tractors and agri. implements
	0.87504
	1.26701

	22
	Fishing
	0.98118
	1.37315
	 
	79
	Industrial machinery(F & T)
	0.86666
	1.25862

	23
	Coal and lignite
	0.96086
	1.35282
	 
	80
	Industrial machinery(others)
	0.89492
	1.28688

	24
	Crude petroleum, natural gas
	0.97567
	1.36763
	 
	81
	Machine tools
	0.90693
	1.29889

	25
	Iron ore
	0.95455
	1.34652
	 
	82
	Office computing machines
	0.80479
	1.19675

	26
	Manganese ore
	0.98394
	1.37591
	 
	83
	Other non-electrical machinery
	0.90122
	1.29318

	27
	Bauxite
	0.97755
	1.36951
	 
	84
	Electrical industrial Machinery
	0.88429
	1.27626

	28
	Copper ore
	0.96224
	1.35420
	 
	85
	Electrical wires & cables
	0.87609
	1.26806

	29
	Other metallic minerals
	0.97412
	1.36608
	 
	86
	Batteries
	0.88875
	1.28072

	30
	Lime stone
	0.97624
	1.36821
	 
	87
	Electrical appliances
	0.87295
	1.26491

	31
	Mica
	0.93965
	1.33161
	 
	88
	Communication equipments
	0.92539
	1.31736

	32
	Other non metallic minerals
	0.99170
	1.38366
	 
	89
	Other electrical Machinery
	0.94843
	1.34039

	33
	Sugar
	0.98539
	1.37736
	 
	90
	Electronic equipments(incl.TV)
	0.85837
	1.25034

	34
	Khandsari, boora
	0.98651
	1.37848
	 
	91
	Ships and boats
	0.94446
	1.33642

	35
	Hydrogenated oil(vanaspati)
	0.98710
	1.37907
	 
	92
	Rail equipments
	0.91764
	1.30961

	36
	Edible oils other than vanaspati
	1.03128
	1.42325
	 
	93
	Motor vehicles
	0.87002
	1.26198

	37
	Tea and coffee processing
	0.97990
	1.37186
	 
	94
	Motor cycles and scooters
	0.86968
	1.26165

	38
	Miscellaneous food products
	0.98154
	1.37351
	 
	95
	Bicycles, cycle-rickshaw
	0.89961
	1.29158

	39
	Beverages
	0.93794
	1.32991
	 
	96
	Other transport equipments
	0.86522
	1.25718

	40
	Tobacco products
	0.95313
	1.34510
	 
	97
	Watches and clocks
	0.90803
	1.29999

	41
	Khadi, cotton textiles(handlooms)
	0.97081
	1.36278
	 
	98
	Miscellaneous manufacturing
	0.87876
	1.27073

	42
	Cotton textiles
	0.98017
	1.37213
	 
	99
	Construction
	0.93330
	1.32527

	43
	Woolen textiles
	0.93934
	1.33131
	 
	100
	Electricity
	0.95327
	1.34524

	44
	Silk textiles
	0.97375
	1.36572
	 
	101
	Gas
	0.99700
	1.38897

	45
	Art silk, synthetic fiber textiles
	0.89025
	1.28222
	 
	102
	Water supply
	0.97952
	1.37149

	46
	Jute, hemp, mesta textiles
	0.97222
	1.36418
	 
	103
	Railway transport services
	0.96073
	1.35270

	47
	Carpet weaving
	1.01652
	1.40849
	 
	104
	Other transport services
	0.89666
	1.28862

	48
	Readymade garments 
	0.93602
	1.32799
	 
	105
	Storage and warehousing
	0.97310
	1.36507

	49
	Miscellaneous textile products
	0.95321
	1.34518
	 
	106
	Communication
	0.98829
	1.38026

	50
	Furniture and fixtures-wooden
	0.94765
	1.33962
	 
	107
	Trade
	1.01038
	1.40234

	51
	Wood and wood products
	0.97416
	1.36612
	 
	108
	Hotels and restaurants
	0.98678
	1.37875

	52
	Paper, paper prods. & newsprint
	0.91848
	1.31045
	 
	109
	Banking
	0.99367
	1.38563

	53
	Printing and publishing 
	0.92602
	1.31799
	 
	110
	Insurance
	0.97397
	1.36594

	54
	Leather footwear
	0.95889
	1.35086
	 
	111
	Ownership of dwellings
	0.99522
	1.38719

	55
	Leather and leather products
	0.94445
	1.33641
	 
	112
	Education and research
	0.99381
	1.38578

	56
	Rubber  products
	0.93208
	1.32404
	 
	113
	Medical and health
	0.97447
	1.36643

	57
	Plastic products
	0.93470
	1.32667
	 
	114
	Other services
	1.08948
	1.48144
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