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Abstract
Based on the FAO data for 1993 and 2003 changes of food consumption in Europe have been studied. One observed directed changes in the level of consumption which was related to the existence of consumption patterns. Method of evaluating the consumption patterns for group of products has been proposed. 
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I. Introduction
Subject of differences and changes in food consumptions have been analyzed using statistical methods in recent years. One can mention works of Borkowski et al. (2003, 2004), Dudek (2006), czy Karpio et al. (2006). In the latter paper authors presented results of studies of changes in the structure of consumption in European countries in 1993-2003. Using taxonomical methods authors distinguished three groups of countries: 1) countries with stable structure of consumption, 2) countries with visible but not so large changes of consumption, 3) countries with big changes of consumption. In the first and most numerous group one distinguished two subgroups: 1a) – majority of the “old” European countries, most of them big ones, with permanent and strong consumption structure, 1b) – countries with permanent but not so stable structure of consumption – mostly some of the new EU countries and smaller “old” European countries. Analyzing empirical distributions of relative changes of consumption one have studied mean level of those changes in groups of typical countries and distinguished countries with non-typical, strong and very strong increase of consumption. [Łukasiewicz i in. (2006)].
In this paper results of the following analysis concerning food consumption in European countries have been presented. One have studied correlations between consumption changes and level of consumption in 1993. One notice the existence directed changes of consumption of some products. That observation allowed to define and evaluate patterns of consumption for those products. 
II. Empirical data
Studies were based on FAO (Food and Agriculture Organization of the United Nations) data for 1993 and 2003 regarding consumption of food, classified in 14 groups of products described below. Data covers 37 European countries and consumption (kg per year, per capita) regards products classified in the following categories: 
X1 ( cereals (excluding beer),
X2 ( animal fats,

X3 ( fruit products (excluding wine),
X4 ( fish and seafood,

X5 ( eggs,
X6 ( potatoes,
X7 ( offals,
X8 ( milk products (excluding butter),

X9 ( meat,
X10 ( sugar and sweeteners,

X11 ( stimulants (coffee, tea, etc) ,
X12 ( pulses,

X13 ( vegetables,
X14 ( vegetable oil.

The following convention was used:
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Studying empirical relative changes of consumption 
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 very great values of consumption increase were found for some countries, for example almost 4-times increase of consumption of vegetable oil in Latvia, or even 11-times increase of consumption of fish in Belarus [Łukasiewicz i in. 2006], as well as very huge rise of consumption in Moldova (variable X11),  Belarus, Lithuania and Latvia (variable X12). Observed very big relative changes of consumptions were caused by very small, or in some cases, null consumption in 1993 (probably no or incomplete data). That resulted not only in very huge relative change of consumption but also in its great statistical error. In Pic.1 distributions of relative changes for five chosen group of products were presented. In order to limit studies to non-volatile changes non-typical observations were excluded from analysis. Detailed information about studied variables were summarized in Table 1.
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Pic. 1 Empirical distributions of relative changes of consumption 
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 for five, chosen categories of products. Non-typical values were marked.
Source: Łukasiewicz i in. (2006)

Table 1. Characteristics of the examined variables.

	i
	Product category
	Noumber of countries (n)
	Average consumption in 1993
	Coefficient of variance of consumption
	Correlation of  (Xi and Xi1993

	
	
	
	1993
	2003
	1993
	2003
	

	1
	cereals
	36
	132,9
	134,6
	38,8
	26,4
	(0,77

	2
	animal fats
	36
	12,6
	11,8
	6,2
	6,8
	0,08

	3
	fruit products
	33
	84,4
	92,7
	35,2
	35,1
	(0,31

	4
	fish and seafood
	33
	21,0
	24,2
	18,8
	20,2
	(0,08

	5
	eggs
	35
	11,4
	11,1
	3,4
	3,1
	(0,46

	6
	potatoes
	34
	87,2
	85,4
	35,3
	34,4
	(0,24

	7
	offals
	32
	4,7
	4,0
	2,3
	2,0
	(0,48

	8
	milk products
	36
	211,6
	222,4
	66,3
	68,8
	(0,22

	9
	meat
	36
	71,1
	72,9
	21,6
	24,2
	(0,03

	10
	sugar and sweeteners
	35
	38,6
	41,0
	9,6
	10,8
	(0,15

	11
	stimulants
	34
	6,2
	7,1
	4,5
	3,5
	(0,65

	12
	pulses
	32
	3,1
	2,6
	2,2
	1,7
	(0,67

	13
	vegetables
	36
	100,7
	115,7
	43,5
	45,2
	(0,09

	14
	begetable oil
	31
	14,0
	14,8
	5,5
	5,6
	(0,15


Source: own calculations.

III. Research methods
During studies fundamental and commonly known statistical methods of data analysis have been utilized. A diversity of variables has been measured using standard deviation. To assess a power of correlation between two variables coefficient of linear correlation has been used. The coefficient is defined as: 
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 where cov(x, y) is a covariance and sx, sy – standard deviations of X, Y variables. One also used a classical linear regression model, which in analytical way describes variable Y by variable X. Values of parameters have been evcaluated using a classical mean squares method. 
IV. Data analysis and results
For each product category dependence of 
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 (i ( 1, 2, ..., 14), in other words, the dependence of consumption change on consumption in 1993 has been calulated. Values of correlation coefficient have been presented in table 1. The strongest correlation have been observed for five product categories: “cereals” ((0,77), „stimulants” ((0,65), „pulses” ((0,67), „eggs” ((0,46) and „offals” ((0,48). On the other hand, in case of “animal fat”, “fish and seafood” and “meat” no linear correlation existed. For each category of products with the strongest correlation one evaluated linear regression model of the form:
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where j ( 1, 2, ..., n, (n ( number of countries), i0 ( {1, 5, 7, 11, 12} is an index of product group. Results of parameter estimation have been summarized in Tab. 2. High values of empirical F statistics indicated that parameter ( of regression is statistically significant (critical value of F Snedecor statistics does not exceed 4,3). The highest values of coefficient of determination have been observed for categories: “cereals”, “stimulants”, “pulses”. In table 2 stationary points x0 of each fitted linear function have been summarized, while graphs are presented in Pic.2.
Tab 2. Characteristics of regression models.
	i
	Category
	Parameters
	Coefficient
of determination
	 F statistics
	stationary point

	
	
	a
	b
	R2
	F
	x0 ( (b/a

	1
	cereals
	(0,41
	56,63
	0,59
	49,1
	138,1

	5
	eggs
	(0,29
	2,98
	0,21
	8,76
	10,3

	7
	offals
	(0,24
	0,39
	0,23
	8,93
	1,6

	11
	stimulants
	(0,29
	2,72
	0,42
	23,5
	9,4

	12
	pulses
	(0,32
	0,49
	0,45
	24,3
	1,5


Source: own calculations.

In each case the evaluated regression model is characterized by negative a parameter (slope in linear function). Countries, which on the plot, lies to the left from stationary points x0 – countries where consumption in 1993 was smaller that x0 are characterized by positive average change of consumption. According to linear regression model average increase of consumption is proportional to the distance from stationary point (along the X axis), thus it is proportional to difference between consumption in 1993 and the value of x0. We faced reverse situation in the case of countries for which consumption was greater than x0. In that case the 
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Pic. 2 Models of linear regression for product categories: a) „cereals”, b) „stimulants”, 
c) „pulses”. X axix – consumption in 1993 (xj1993), Y – change of consumption ((xj). 










  Source: own calculations.

decrease of average consumption was observed. One should conclude that the variation of consumption will decrease with time and the average consumption will move towards the pattern value x0.
At the same time it is confirmed by the obtained results. Average consumption of cereals increased in 1993-2003 getting closer to the pattern value x0, while the average consumption of “eggs”, “offals” and “pulses” decreased getting closer to the pattern as well (compare results in tables 1 and 2). Additionally, in the case of five group of products, coefficient of variation decreased significantly, from 9% (“eggs”) up to more that 30% (“cereals”).
V. Conclusions
In this paper statistical data regarding level of consumption of chosen group of products have been analyzed for years: 1993 and 2003. 

1. The directed changes of consumption of “cereals”, “stimulants”, “pulses”, “eggs” and “offals” have been observed. 

2. In the case of above categories consumption aims to the target (pattern) values x0, which have been evaluated in this paper.
3. Coefficient of variation for studied group of products decreases significantly with time and its average value getting towards pattern values. 
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WZORCE KONSUMPCJI ŻYWNOŚCI W KRAJACH EUROPEJSKICH

Streszczenie

Wykorzystując dane FAO zbadano zmiany w poziomie konsumpcji żywności w Europie w latach 1993-2003. Zauważono ukierunkowane zmiany w poziomie spożycia. Zaproponowano metodę wyznaczania wzorców spożycia w poszczególnych grupach produktów.

Słowa kluczowe: konsumpcja żywności, wzorce spożycia.

PAGE  
3

_1297540484.unknown

_1297577243.unknown

_1297578304.unknown

_1297540666.unknown

_1297540928.unknown

_1297540643.unknown

_1297540412.unknown

_1297540418.unknown

_1297540337.unknown

