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INTRODUCTION


This poster describes briefly the olive oil model and comments on the estimation results for Italy: we tried to set up a simple model with the objective to model the Italian Olive Oil market emphasizing where the common agricultural policy affects this sector. There appears to be three main policy instruments: the intervention price, the production aid, and the consumption aid.  The policy instruments that have been modelled can be referred to both pre and post 1998 CMO reform periods. 

The focus related to the first part (paragraph 1, 2, 3) is mainly on the description of the structure of the model, whose flowchart is reported in the appendix, (particularly because our main effort so far has been to build a model template whose general structure was as close as possible to the current commodity models of the AG-MEMOD project
). Three blocks of equations constitute the model: 

1) OLIVE OIL SUPPLY: describing agricultural supply and  intermediate demand and final production;

2) OLIVE OIL FINAL DEMAND: describing relations related to  consumption;

3) OLIVE OIL PRICE AND STOCKS FORMATION: describing import, export, beginning and ending stocks and the national price formation. Paragraph 5 contains a more detailed analysis. 

In order to make the reading easier the second part of the paper (paragraph 4) analyses only the most important relationships estimated and some major comments and concerns are reported while all the equations we estimated are listed in the final part and it reports as well all the estimated results equation by equation, (paragraph 5 and following). These are described in detail by reporting all the estimated coefficients, the adopted estimator and some key statistical tests. The reported estimates (see paragraph 6) are still at a first stage, since some problems are present and further work is needed. So we report here only the results of the preliminary specification of the model we considered. 
The appendix reports very synthetically the data sources and coverage of the variables used. 

1. THE SUPPLY SIDE

The supply side is modelled as two different components. The first is the agricultural production and refers to the production of non-processed olive oil at the farm-crushing stage; this is where the production aid and the intervention price applies. The second is the industrial production, which refers to the final production of olive oil; therefore, by the processing industry we mean either the bottling-wholesale taking the olive oil directly from the crusher or further industrial processing and the respective price is simply called the olive oil price. These industrial producers demand raw materials from the farm sector and the consumption aid applies to them. 

The processing industry buys raw materials from both national and foreign origins; it  minimises costs with respect to these two inputs and has a strongly separable production function with respect to raw materials and homogeneity of degree one (i.e. constant returns to scale). Therefore, a dual representation of the processing industry technology is given by the unit cost function depending on import and domestic raw material prices and with regularity conditions imposed. It is approximated with a translog unit cost function, therefore the intermediate demands are in terms of minimised cost shares; the second equation derives, through the Shephard Lemma, the imported raw material share.

The price of imported raw material is defined as a function of Spanish and Greek raw material prices and of a TREND70 that should proxy the long-term specific behaviour of extra-EU exporters (besides Spain and Greece, Italy mainly imports raw material from Northern Africa, especially from Tunisia). It has to be considered that, using the mid-eighties as a reference point, the Italian share on world olive oil import is 43%, while production share is 30%. Moreover, Spain, Greece and Italy cover about 75% of the world market. Therefore, import from Spain and Greece is crucial for the Italian olive oil industry. However, we introduce in the unit cost equation the lagged ratio between production in Spain and Greece and production in Italy as a way to take into account cyclical behaviour of both prices and quantities throughout the three countries. A levy for non-processed oil coming from non EU countries should also be considered to define the import price. However, the main olive oil exporters to Italy (mainly Tunisia) are under a special regime of trade with the EU that makes the levy itself not very relevant. 

The processing industry total production depends on the proportional mark-up between the lagged olive oil price and the unit cost. Since a consumption aid is provided in the olive oil CMO, production also depends on the current level of the unit aid. As well in the yield equation, the trend should take into account any technical change. 

The agricultural supply equation is maintained at a very simple level. It is indeed “rough” since the supply decision for permanent crops should more properly imply investment decisions and expectation formation. The olive groves area harvested is expressed as a function of a TREND70 and of the 5-year average of the raw material price. The yield per hectare is modelled as a function of a TREND70, expressing technical progress, of a seasonality index, representing the biological cyclical yield of olive groves and calculated as the ratio between the actual yield and the trend yield, and of two policy instruments, the intervention price and the production aid, representing the minimum expected revenue of an olive grower. Moreover, a dummy is introduced to take into account the “Maximum guaranteed quantity” system introduced in 1988. In any case, agricultural policy applies on the supply side by affecting yields and not land allocation. Self-consumption is also admitted as a possible use of the agricultural production; we include in self-consumption also the direct sale by the farmer-crusher. In Italy the share of this use is estimated between 15% and 25%. Unfortunately, there are neither detailed data nor time series on this. Therefore, we consider self-consumption as an exogenous variable by conservatively fixing it at 15% of agricultural production. 

2. DEMAND SIDE

On the demand side of the market, we model olive oil final demand within the demand system for oils and fats (F.8, F.9, F.10, F.11). The consumer utility function is assumed weakly separable in oils and fats; so, optimal demand only depends on their relative prices and on preallocated consumer budget to oils and fats; this budget depends on the GDP growth per capita and on a TREND70 representing changes in consumer preferences (F.7). At first the demand model was built as the associated system of demand functions specified as an Almost Ideal Demand System (AIDS). So, the demand for the i-th oil-fat was expressed as a share of the minimised expenditure. But since there were  too much parameters to be estimated compared to the observations, the demand system has been estimated using a log-linear specification, without considering the interaction terms 
.

 The common agricultural policy intervenes implicitly also on the demand side since, as stated below, the olive oil price depends on the consumption aid, delivered in the EU at the processing industry level. 

3. STOCK AND PRICE FORMATION 

The model closes with the equations describing stock and price formation. Since an intervention arrangement is present in the EU for olive oil, the stock demand depends on the beginning stock and on the difference between the farm level supply and the intermediate demand. But also the market and the intervention prices are relevant, since the stock demand has to be inelastic whenever the market prices are above the intervention price and has to be elastic otherwise. (A specific variable can be used to impose this behaviour. It has to be specified as: max(0,1-[market price/intervention price]). However, it must also be remembered  that the intervention arrangement only applies to the farm-level production, not to the final product.  

The propensity to export is expected to depend on the difference on the one hand between the agricultural production and the intermediate demand and, on the other hand, between the total industry production and the total final consumption, plus the stocks variation. By modelling export supply, import demand is derived as an identity such that any increase in net exports is partly attributed to increase in exports and the rest to decrease in import. This solution is adopted since Italy is at the same time the first exporter and also the first importer in the world, so has to be regarded as a net importer.  

Since the Italian price is considered the key-price for olive oil, there is no price transmission from the EU and world markets. So the olive oil market price is considered as exogenous, while the raw material price is modelled as a function of the olive oil intervention price, to take in consideration the policy influence on the price formation mechanism. 

Now we will briefly comment the main results and issues emerging from the model estimation.

4. ESTIMATE RESULTS AND ISSUES 

This section describes briefly the main estimate results and issues emerging from the model estimation. Some comments and issues are highlighted.

4.1 OLIVE OIL SUPPLY SIDE 


The equations related to the agricultural production (F.5 and F.6) have been simply estimated with OLS. The results confirm that the model in the current version describe the agricultural supply poorly. The olive groves area does not fit in well with the trend and the 5-year average of raw material price, though the signs behave as expected. Actually, the olive groves area does not seem to be much more than a constant term. In general terms, the agricultural yield equation fits much better. The seasonality index and the raw material price (5-year average) behave as expected, while more disturbing results emerge for the policy variables. In particular, while the production aid fosters the yield, the intervention price induces yield decline. This result has to be interpreted; since from 1988 a maximum guaranteed quantity mechanism has been introduced, the intervention price is linked to previous year production and, also, is connected to production aid. Therefore, the effect of production aid and intervention price on yield has been interpreted jointly. In order to obtain more suitable results from an economic and statistical point of view we considered the variable “intervention price plus production aid”, whose estimated coefficient shows a positive sign  as was expected.     

  
The equations regarding the industrial production are estimated simultaneously with the equations of price and cost formation. We estimated the equations F.1, F.2, F.3, F.4, F.15 using a 3SLS (Simultaneous Least Square) estimator. However, still some equations fit the data quite poorly. In particular, the imported and national raw material do not behave as substitutes as they should. The imported price seems to be conditioned in a similar way by the Greek and the Spanish one as was expected and the level of industrial production seems to behave correctly, also considering that, as for the production aid, consumption aid is adjusted downward if the actual production exceeds the guaranteed quantity. In order to obtain better statistical results we considered the difference between the real unit cost of raw materials and the lagged olive oil consumption aid, that represents the net production cost. The coefficients related to this variable show a negative sign behaving correctly according to the assumptions. The TREND that represent a proxy for the technical change shows a positive sign   and a strong impact on the dependent variable (F.4).

The raw material price formation behaves as expected in terms of signs of the parameters. The estimate result confirms a positive linkage with intervention price, though this relation is not statistically different from 0.

4.2 OLIVE OIL DEMAND SIDE 

The demand system is estimated through a SUR (Seemingly Unrelated Regression) estimator (using the iterated Zellner efficient procedure) with homogeneity of prices and symmetry imposed. Analysing the estimate results the equations related to the consumption of oils and fats (olive oil, rape oil, sun oil and soy oil
) confirms that these behave as expected: showing a negative linkage with the own real price and the trend adjusts upward the consumption suggesting a tendency to increase in their use for food, except from the soy oil consumption. The five goods (olive oil, rape oil, sun oil, soy oil and butter) are expected to behave all as substitutes but it is not the case: coefficients related to real prices (elasticity of substitution) show different signs highlighting not only substitution linkages between the commodities: in particular olive oil, sunflower oil and soy oil appear to be complementary goods. The estimated rape oil and sunflower oil consumption equations fit in well with the data and the olive oil and soy oil equations show a quite satisfactory goodness of fit. The equation associated with the oils and fats total per capita expenditure is estimated using an OLS (Ordinary Least Square) estimator and emphasizes that it behaves as a normal good as was expected. The trend shows a negative tendency related to the total expenditure in oils and fats. 

4.3 OLIVE OIL STOCK AND PRICE FORMATION 

We estimated simultaneously the equations regarding with olive oil stock demand and export supply using a 3SLS (Simultaneous Least Square) estimator (the raw material price formation equation was already estimated together with other equations of the supply side).

Export supply equation is quite satisfying in terms of goodness of fit and also provides the expected, and statistically significant, sign of the parameter linking the supply to the product available during the year and not used for internal consumption. More problems are encountered for the equation modelling the ending stock demand. The equation fits in poorly with the data. So in order to obtain more suitable results from an economic and statistical point of view we estimated the difference between the olive oil ending and beginning stocks. The coefficient behave correctly in terms of signs even if they are not particularly satisfying in terms of statistical relevance. As was expected the internal excess supply increase induce greater stock demand. The policy variable, the intervention price, behaves correctly since when it increases and the market price remains constant, then the dependent variable grows. Also the olive oil real raw material price appears to have a negative effect. 

5.  OLIVE OIL MODEL

This paragraph contains estimates related to the olive oil model. It’s divided into two sub-sections, describing the model equation by equation followed by the estimate results. In the last page, the flow chart of the olive oil model is also reported.

5.1 MODEL DESCRIPTION

A - OLIVE OIL SUPPLY (agricultural supply + intermediate demand and final production)

F.1 REAL UNIT COST OF RAW MATERIAL: TRANSLOG SPECIFICATION

LOLUCOIT=a0+a1*LOG(OLPIRIT)+(1-a1)*LOG(OLPFRIT)+a3*(LOG(OLPFRIT)-LOG(OLPIRIT))**0.5+a4*(LOG(OLPIRIT)-LOG(OLPFRIT))*(OLEXTIT(-1)/OLSPRIT(-1))

	LOLUCOIT
	real unit cost of foreign and raw materials (Lire/Kg)

	LOG(OLPIRIT)
	olive oil real import price (Lire /Kg) (+)

	LOG(OLPFRIT)
	olive oil real raw material price (Lire /Kg) (+)

	OLEXTIT/ OLSPRIT
	olive oil production of Spain and Greece (1000 Tonnes)/ olive oil agricultural production (1000 Tonnes) (+/-)


Nota : LOLUCOIT=LOG(OLUCOIT)
F.2 IMPORTED RAW MATERIAL COST SHARE

OLISHIT=a5+a6*(OLEXTIT(-1)/OLSPRIT(-1))+a7*(OLPIRIT/OLPFRIT)

	OLISHIT
	imported raw material cost share

	OLEXTIT/ OLSPRIT
	olive oil production of Spain and Greece (1000 Tonnes)/ olive oil agricultural production (1000 Tonnes) (+/-)

	OLPIRIT/ OLPFRIT
	olive oil real import price (Lire /Kg)/ olive oil real raw material price (Lire /Kg) (-/+)


F.3 REAL PRICE OF IMPORTED RAW MATERIALS 

OLPIRIT=a8+a9*OLPFRES+a10*OLPFRGR+a11*TREND70
	OLPIRIT
	olive oil real import price (Lire /Kg)

	OLPFRES
	olive oil real raw material price of Spain (Lire /Kg) (+)

	OLPFRGR
	olive oil real raw material price of Greece (Lire /Kg) (+)

	TREND70
	Trend beginning in 1970 (+/-)


F.4 OLIVE OIL WHOLESALE PRODUCTION 

OLWPRIT=a12+a13*OLUCOIT+a14*OLPWRIT(-1)+a15*OLCAIIT(-1)+a16*TREND70
	OLWPRIT
	Olive oil wholesale production (1000 Tonnes)

	OLUCOIT
	real unit cost of foreign and raw materials (Lire/Kg) (-)

	OLWPRIT(-1)
	Lagged olive oil wholesale production (1000 Tonnes) (+)

	OLCAIIT (-1)
	Lagged olive oil consumption aid (Lire /Kg) (+)

	TREND70
	Trend beginning in 1970 (+/-)


Note: in the estimated equation we considered the dependent variable “olive oil wholesale production- lagged olive oil wholesale production” in order to obtain more suitable results from an economic and statistical point of view (see following paragraph). 
Note: in the estimated equation we considered the variable “real unit cost of foreign and raw materials- Lagged olive oil consumption aid”, that represents the net production cost,  in order to obtain more suitable results from an economic and statistical point of view (see following paragraph). 
F.5 OLIVE GROVES AGRICULTURAL AREA (Olive Oil harvested area)

OLAHAIT=a17+a18*TREND70+a19*OLPF5IT

	OLAHAIT
	Olive groves harvested area (1000 Ha)

	TREND70
	Trend beginning in 1970 (+/-)

	OLPF5IT
	5-years average olive oil real raw material price (Lire /Kg) (+)


F.6 OLIVE OIL AGRICULTURAL YIELD (Olive Oil supply per hectare)

OLYHAIT=a20+a21*OLINDIT(-1)+a22*OLPF5IT+a23*OLPINIT+a24*OLPAIIT+a25*DUMMY88+a26*TREND70

	OLYHAIT
	olive oil supply per hectare (Tonnes)

	OLINDIT(-1)
	Seasonality index (-)

	OLPF5IT
	5-years average olive oil real raw material price (Lire /Kg) (+)

	OLPINIT
	olive oil intervention price (Lire /Kg) (+)

	OLPAIIT
	olive oil production aid (Lire /Kg) (+)

	DUMMY88
	Dummy 0 from ’79 to ’87 and 1 from ’87 to ’00 (+/-)

	TREND70
	Trend beginning in 1970 (+/-)


Note: in the estimated equation we considered the variable “olive oil intervention price+ olive oil production aid” in order to obtain more suitable results from an economic and statistical point of view (see following paragraph).

DOMESTIC RAW MATERIAL COST SHARE (identity) 

OLPSHIT=1-OLISHIT

	OLPSHIT 
	domestic raw material cost share

	OLISHIT 
	imported raw material cost share


OLIVE OIL INTERMEDIATE DEMAND (identity)

OLINTIT=(OLUCOIT*OLWPRIT*OLPSHIT)/OLPFRIT

	OLINTIT 
	olive oil intermediate demand (1000 Tonnes)

	(OLUCOIT *OLWPRIT *OLPSHIT )/ OLPFRIT


	(real unit cost of foreign and raw materials* olive oil wholesale production* domestic raw material cost share)/ olive oil real raw material price


IMPORTED RAW MATERIAL (identity)

OLIMPIT=(OLUCOIT*OLWPRIT*OLPSHIT)/OLPFRIT

	OLIMPIT 
	imported raw material (1000 Tonnes)

	(OLUCOIT *OLWPRIT *OLPSHIT )/ OLPFRIT


	(real unit cost of foreign and raw materials* olive oil wholesale production* domestic raw material cost share)/ olive oil real raw material price


OLIVE OIL AGRICULTURAL PRODUCTION (identity)

OLSPRIT=OLAHAIT*OLYHAIT

	OLSPRIT 
	Olive oil agricultural production (1000 Tonnes)

	OLAHAIT *OLYHAIT  
	olive oil harvested area (1000 Ha)* olive oil supply per hectare (Tonnes)


OLIVE OIL AGRICULTURAL EXCESS SUPPLY (identity)

OLEXCIT=OLSPRIT-OLINTIT-OLSELIT

	OLEXCIT 
	Olive oil agricultural excess supply (1000 Tonnes)

	(OLSPRIT - OLINTIT - OLSELIT )


	olive oil agricultural production (1000 Tonnes)- olive oil intermediate demand (1000 Tonnes)- olive oil self-consumption (1000 Tonnes)


B)GROUP OF EQUATIONS: FINAL (CONSUMER) OLIVE OIL DEMAND 

F.7 OILS AND FATS TOTAL EXPENDITURE PER CAPITA

OFEXPIT=a36+a37*TREND70+a38*RGDPCIT

	OFEXPIT 
	oils and fats real expenditure per capita (Lire)

	TREND70
	Trend beginning in 1970 (+/-)

	RGDPCIT 
	real GDP per capita (+)


F.8 OLIVE OIL DOMESTIC CONSUMPTION 


LOG(OLUDCIT)=d1+d2*LOG(OLPWRIT)+d3*LOG(ROPWRIT)+d4*LOG(UOPWRIT)+d5*LOG(SOPWRIT)-(d2+d3+d4+d5)*LOG(BUPWRIT)+d7*LOG(OFEXPIT)+d8*LOG(TREND70)

	OLUDCIT
	olive oil domestic consumption

	OLPWRIT 
	olive oil real price (Lire /Kg) (-)

	ROPWRIT
	Rape oil real price (+/-)

	UOPWRIT
	Sun oil real price (+/-)

	SOPWRIT
	Soy oil real price (+/-)

	BUPWRIT
	butter real price (Lire /Kg) (+/-)

	OFEXPIT
	oils and fats real expenditure per capita (Lire) (+/-)

	TREND70
	Trend beginning in 1970 (+/-))


Note: The LOG(BUPWRIT) coefficient is equal to -(d2+d3+d4+d5) to consider the homogeneity of prices constraint.

Note: some coefficients are highlighted in italic letters  to consider symmetry constraint. 

F.9 RAPE OIL DOMESTIC CONSUMPTION

LOG(ROUDCIT)=d9+d3*LOG(OLPWRIT)+d11*LOG(ROPWRIT)+d12*LOG(UOPWRIT)+d13*LOG(SOPWRIT)-(d3+d11+d12+d13)*LOG(BUPWRIT)+d15*LOG(OFEXPIT)+d16*LOG(TREND70)

	ROUDCIT
	Rape oil domestic consumption

	OLPWRIT 
	olive oil real price (Lire /Kg) (+/-)

	ROPWRIT
	Rape oil real price (-)

	UOPWRIT
	Sun oil real price (+/-)

	SOPWRIT
	Soy oil real price (+/-)

	BUPWRIT
	butter real price (Lire /Kg) (+/-)

	OFEXPIT
	oils and fats real expenditure per capita (Lire) (+/-)

	TREND70
	Trend beginning in 1970 (+/-))


Note: The LOG(BUPWRIT) coefficient is equal to -(d3+d11+d12+d13) to consider the homogeneity of prices constraint.

Note: some coefficients are highlighted in italic letters to consider symmetry constraint. 

F.10 SUN OIL DOMESTIC CONSUMPTION

LOG(UOUDCIT)=d17+d4*LOG(OLPWRIT)+d12*LOG(ROPWRIT)+d20*LOG(UOPWRIT)+d21*LOG(SOPWRIT)-(d4+d12+d20+d21)*LOG(BUPWRIT)+d23*LOG(OFEXPIT)+d24*LOG(TREND70)

	UOUDCIT
	Sun oil domestic consumption

	OLPWRIT 
	olive oil real price (Lire /Kg) (+/-)

	ROPWRIT
	Rape oil real price (+/-)

	UOPWRIT
	Sun oil real price (-)

	SOPWRIT
	Soy oil real price (+/-)

	BUPWRIT
	butter real price (Lire /Kg) (+/-)

	OFEXPIT
	oils and fats real expenditure per capita (Lire) (+/-)

	TREND70
	Trend beginning in 1970 (+/-))


Note: The LOG(BUPWRIT) coefficient is equal to –(d4+d12+d20+d21) to consider the homogeneity of prices constraint.

Note: some coefficients are highlighted in italic letters  to consider symmetry constraint. 

F.11 SOY OIL DOMESTIC CONSUMPTION

LOG(SOUDCIT)=d25+d5*LOGOLPWRIT+d13*ROPWRIT+d21*UOPWRIT+d29*SOPWRIT-(d5+d13+d21+d29)
*BUPWRIT+d31*OFEXPIT+d32*TREND70

	SOUDCIT
	Soy oil domestic consumption

	OLPWRIT 
	olive oil real price (Lire /Kg) (+/-)

	ROPWRIT
	Rape oil real price (+/-)

	UOPWRIT
	Sun oil real price (+/-)

	SOPWRIT
	Soy oil real price (-)

	BUPWRIT
	butter real price (Lire /Kg) (+/-)

	OFEXPIT
	oils and fats real expenditure per capita (Lire) (+/-)

	TREND70
	Trend beginning in 1970 (+/-))


Note: The LOG(BUPWRIT) coefficient is equal to -(d5+d13+d21+d29) to consider homogeneity of prices constraint.

Note: some coefficients are highlighted in italic letters  to consider symmetry constraint. 

BUTTER DOMESTIC CONSUMPTION (identity)

BUUFDIT=((OFEXPIT*POPIT)-(OLUDCIT*OLPWRIT)-(ROUDCIT*ROPWRIT)-(UOUDCIT*UOPWRIT)-(SOUDCIT*SOPWRIT))/BUPWRIT

	BUUFDIT
	Butter domestic consumption

	1-OLESHIT-ROESHIT-UOESHIT-SOESHIT
	(Total oils&fats expenditure –(olive oil cons.*olive oil real price)-(rape oil cons.-rape real price) –(sun flower oil*sunfl. Oil real price)-(soy oil cons. *soy oil real price))/butter real price


C) GROUP OF EQUATIONS: STOCKS AND PRICE FORMATION

F.12 OLIVE OIL ENDING STOCK

OLCCTIT=a39*OLCCTIT(-1)+a40*OLEXCIT+a41*OLPFRIT+a42*MAX

	OLCCTIT 
	olive oil ending stock (1000 Tonnes)

	OLCCTIT(-1)
	olive oil beginning stock (1000 Tonnes) (+)

	OLEXCIT 
	olive oil agricultural excess supply (+)

	OLPFRIT 
	olive oil real raw material price (Lire /Kg) (-)

	MAX= (MAX(0,1-(OLPFRIT/OLPINIT)
	Max(0, 1-( olive oil real raw material price/ olive oil intervention price) (+)


Note: in the estimated equation we considered the dependent variable “olive oil ending stock- olive oil beginning stock” in order to obtain more suitable results from an economic and statistical point of view (see following paragraph).
F.13 OLIVE OIL EXPORTS

OLUXTIT=a42*(OLCCTIT(-1)+OLEXCIT + (OLWPRIT-OLUDCIT) - OLCCTIT);

	OLUXTIT 
	olive oil exports (1000 Tonnes)

	(OLCCTIT(-1)+OLEXCIT + (OLWPRIT-OLUDCIT) -  OLCCTIT)


	olive oil beginning stock (1000 Tonnes)+ olive oil agricultural excess supply+( olive oil wholesale production (1000 Tonnes)- olive oil domestic consumption (1000 Tonnes))- olive oil ending stock (1000 Tonnes) (+)


Note: olive oil industrial price (F.12) is exogenous. 
F.15 OLIVE OIL REAL RAW MATERIAL PRICE 

OLPFRIT=a45+a46*OLPINIT+a47*TREND70+a48*DUMMY88

	OLPFRIT 
	olive oil real raw material price (Lire /Kg)

	OLPINIT 
	olive oil intervention price (Lire /Kg) (+)

	TREND70
	Trend beginning in 1970 (+/-)

	DUMMY88
	Dummy 0 from ’79 to ’87 and 1 from ’87 to ’00 (+/-)


OLIVE OIL IMPORTS (identity) 

OLSMTIT= OLCCTIT+OLUDCIT+OLUXTIT+OLIMPIT-OLSPRIT-OLCCTIT(-1)
	OLSMTIT 
	olive oil imports (1000 Tonnes)

	OLCCTIT+OLUDCIT+OLUXTIT+OLIMPIT-OLSPRIT-OLCCTIT(-1)

	olive oil ending stock (1000 Tonnes)+ olive oil domestic consumption (1000 Tonnes)+ olive oil exports (1000 Tonnes)+ imported raw material- olive oil agricultural production 1000 Tonnes- olive oil ending stock (1000 Tonnes)


5.2 ESTIMATE RESULTS

This paragraph reports all the equation estimated.  All Standard Errors are computed from heteroscedastic-consistent matrix (Robust-White). First OLS estimates are listed and then we show the other estimate procedures adopted: 3SLS and SUR.

5.2.1 O.L.S. ESTIMATES (equation by equation)

Equation: F.5

Dependent variable: OLAHAIT

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 A17        915.345       192.376       4.75810       [.000]

 A18        2.62375       3.96311       .662043       [.508]

 A19        .028057       .021608       1.29846       [.194]

        Mean of dep. var. = 1130.32           R-squared = .019944

   Std. dev. of dep. var. = 51.9546  Adjusted R-squared = -.102563

 Sum of squared residuals = 47618.0        LM het. test = 8.12625 [.004]

    Variance of residuals = 2976.12       Durbin-Watson = .990786 [.001,.031]

 Std. error of regression = 54.5539

 Equation: F.6

 Dependent variable: OLYHAIT

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 A20        -3.36315      2.79782       -1.20206      [.229]

 A21        -.507509      .166493       -3.04824      [.002]

 A22        .474361E-03   .320485E-03   1.48013       [.139]

 A23        .969729E-06   .242013E-04   .040069       [.968]

 A25        .050285       .078970       .636763       [.524]

 A26        .054324       .042037       1.29227       [.196]

        Mean of dep. var. = .508150           R-squared = .545941

   Std. dev. of dep. var. = .160581  Adjusted R-squared = .371303

 Sum of squared residuals = .210754        LM het. test = .780719 [.377]

    Variance of residuals = .016212       Durbin-Watson = 1.46136 [.001,.633]

 Std. error of regression = .127326

Equation: F.7

Dependent variable: OFEXPIT

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 A36        -47412.6      86764.0       -.546455      [.585]

 A37        -10097.1      2616.43       -3.85911      [.000]

 A38        19.7252       7.64005       2.58182       [.010]

Mean of dep. var. = 108378.

   Std. dev. of dep. var. = 23614.0

 Sum of squared residuals = .192923E+10

    Variance of residuals = .120577E+09

 Std. error of regression = 10980.8

                R-squared = .807792

       Adjusted R-squared = .783766

             LM het. test = .564100 [.453]

            Durbin-Watson = 1.59897 [.068,.362]

5.2.2  SEEMINGLY UNRELATED REGRESSION (SUR) ESTIMATE (AIDS estimate)
EQUATIONS: F.8 F.9 F.10 F.11

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 D1         -1.51871      2.71803       -.558754      [.576]

 D2         -.343862      .113754       -3.02285      [.003]

 D3         .081232       .039018       2.08191       [.037]

 D4         -.010160      .043418       -.234006      [.815]

 D5         -.072977      .034410       -2.12082      [.034]

 D7         .574864       .199300       2.88441       [.004]

 D8         .494852       .126523       3.91116       [.000]

 D9         -4.37961      4.24543       -1.03161      [.302]

 D11        -.477294      .273648       -1.74419      [.081]

 D12        .421199       .123809       3.40201       [.001]

 D13        -.139043      .108341       -1.28339      [.199]

 D15        .524319       .310058       1.69104       [.091]

 D16        .817706       .327230       2.49887       [.012]

 D17        3.95564       2.35465       1.67993       [.093]

 D20        -.627933      .142826       -4.39649      [.000]

 D21        .048158       .099050       .486199       [.627]

 D23        -.233051      .161780       -1.44054      [.150]

 D24        1.18413       .261222       4.53303       [.000]

 D25        6.66089       2.34159       2.84460       [.004]

 D29        -.141509      .146774       -.964130      [.335]

 D31        -.046055      .163637       -.281444      [.778]

 D32        -.336170      .162349       -2.07066      [.038]

Equation: F.8

 Dependent variable: LOLUDCIT

        Mean of dep. var. = 6.55729

   Std. dev. of dep. var. = .033666

 Sum of squared residuals = .011923

    Variance of residuals = .627543E-03

Std. error of regression = .025051

                R-squared = .415643

             LM het. test = 1.97519 [.160]

            Durbin-Watson = 1.94701

 Equation: F.9

 Dependent variable: LROUDCIT

        Mean of dep. var. = 4.50260  Std. error of regression = .169267

   Std. dev. of dep. var. = .296605                 R-squared = .657265

 Sum of squared residuals = .544377              LM het. test = .117982 [.731]

    Variance of residuals = .028651             Durbin-Watson = 1.86421

 Equation: F.10

 Dependent variable: LUOUDCIT

        Mean of dep. var. = 4.98433  Std. error of regression = .112953

   Std. dev. of dep. var. = .510698                 R-squared = .948368

 Sum of squared residuals = .242411              LM het. test = 5.45176 [.020]

    Variance of residuals = .012758             Durbin-Watson = 2.58214

 Equation: F.11

 Dependent variable: LSOUDCIT

        Mean of dep. var. = 5.54679

   Std. dev. of dep. var. = .099670

 Sum of squared residuals = .113083

    Variance of residuals = .595176E-02

 Std. error of regression = .077148

                R-squared = .367985

             LM het. test = .370131 [.543]

            Durbin-Watson = 2.51598

5.2.3  THREE STAGE LEAST SQUARES ESTIMATE (3 SLS)
EQUATIONS: F.1 F.2 F.3 F.4 F.15

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 A0         -.318430      .102708       -3.10034      [.002]

 A1         1.26730       .246542       5.14030       [.000]

 A3         1.18246       .289689       4.08184       [.000]

 A4         .043693       .025997       1.68072       [.093]

 A5         .063822       .147567       .432497       [.665]

 A6         .019525       .022015       .886918       [.375]

 A7         .234389       .227362       1.03091       [.303]

 A9         .537354       .137682       3.90286       [.000]

 A10        .371384       .091012       4.08060       [.000]

 A11        9.48597       6.36601       1.49010       [.136]

 A12        -9007.15      2710.52       -3.32303      [.001]

 A13        -.068421      .354312       -.193108      [.847]

 A16        154.272       46.6346       3.30810       [.001]

 A45        7565.20       1069.57       7.07312       [.000]

 A46        .188406       .118282       1.59286       [.111]

 A47        -140.844      53.5516       -2.63006      [.009]

 A48        -72.9832      520.408       -.140242      [.888]

Equation: F.1

 Dependent variable: LOLUCOIT

        Mean of dep. var. = 8.44409

   Std. dev. of dep. var. = .201460

 Sum of squared residuals = .079609

    Variance of residuals = .418997E-02

 Std. error of regression = .064730

                R-squared = .895788

            Durbin-Watson = 1.90085 [.000,1.00]

 Equation: F.2

 Dependent variable: OLISHIT

        Mean of dep. var. = .256703

   Std. dev. of dep. var. = .119702

 Sum of squared residuals = .249560

    Variance of residuals = .013135

 Std. error of regression = .114607

                R-squared = .052087

            Durbin-Watson = 2.20796 [.000,1.00]

 Equation: F.3

 Dependent variable: OLPIRIT

        Mean of dep. var. = 3585.40

   Std. dev. of dep. var. = 624.611

 Sum of squared residuals = .238029E+07

    Variance of residuals = 125279.

 Std. error of regression = 353.947

                R-squared = .680980

            Durbin-Watson = 1.53010 [.000,1.00]

 Equation: F.4

 Dependent variable: OLWPRIT-OLPWRIT(-1)

        Mean of dep. var. = 788.968

   Std. dev. of dep. var. = 163.540

 Sum of squared residuals = .233835E+08

    Variance of residuals = .123071E+07

 Std. error of regression = 1109.37

                R-squared = .052530

            Durbin-Watson = .902503 [.000,.876]

 Equation: F.15

 Dependent variable: OLPFRIT

        Mean of dep. var. = 5377.84

   Std. dev. of dep. var. = 1123.10

 Sum of squared residuals = .130835E+08

    Variance of residuals = 688605.

 Std. error of regression = 829.822

                R-squared = .438469

            Durbin-Watson = 1.99104 [.000,1.00]

EQUATIONS: F.12 F.13

                          Standard

 Parameter  Estimate        Error       t-statistic   P-value

 B2         5640.45       3957.85       1.42513       [.154]

 A40        140.146       208.309       .672779       [.501]

 A41        -.707573      .603525       -1.17240      [.241]

 A42        2611.87       13811.9       .189103       [.850]

 C4         23.6593       116.945       .202311       [.840]

 C5         -190.163      446.690       -.425716      [.670]

 B1         1.34057       .091586       14.6373       [.000]

 A45        8886.71       1114.22       7.97569       [.000]

 A46        .280548E-02   .131372       .021355       [.983]

 A47        -170.527      58.4450       -2.91774      [.004]

 A48        83.5585       664.357       .125774       [.900]

Equation: F.12

 Dependent variable: OLCCTIT-OLCCTIT(-1)

        Mean of dep. var. = 325.579

   Std. dev. of dep. var. = 100.848

 Sum of squared residuals = .247118E+07

    Variance of residuals = 130062.

 Std. error of regression = 360.641

                R-squared = .185991

            Durbin-Watson = 1.56726 [.000,.850]

 Equation: F.13

 Dependent variable: OLUXTIT

        Mean of dep. var. = 129.632

   Std. dev. of dep. var. = 61.2900

 Sum of squared residuals = 60751.2

    Variance of residuals = 3197.43

 Std. error of regression = 56.5459

                R-squared = .908185

            Durbin-Watson = .586883 [.000,.030]
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APPENDIX

OLIVE OIL VARIABLES AND DATA SOURCES

	var name
	Description
	source
	beg. year
	notes

	BUPWRIT 
	butter real price (Lire /Kg)
	GOLD
	1980
	

	BUUFDIT 
	butter domestic consumption (1000 Tonnes)
	GOLD
	1979
	

	DUMMY88 
	dummy variable equal to 1 from 1988
	
	1979
	0 before 1988

	EXREIT
	Exchange rate vs. euro (IL/euro)
	GOLD
	1980
	

	EXRGIT
	Green exchange rate (IL/ecu)
	GOLD
	1980
	

	GDPDIT
	GDP deflactor
	GOLD
	1980
	

	OFEXPIT 
	oils and fats real expenditure per capita (Lire)
	N.C., GOLD
	1981
	various issues

	OLAHAIT 
	harvested area (1000 Ha)
	N.C.
	1979
	

	OLCAIIT 
	consumption aid (Lire /Kg)
	INEA (Istituto Nazionale per l'Economia Agraria), GOLD
	1980
	various issues

	OLCCTIT 
	ending stock (1000 Tonnes)
	N.C.
	1979
	

	OLESHIT 
	expenditure share
	N.C., GOLD
	1981
	various issues

	OLEXCIT
	agricultural excess supply
	Eur. Com. "Agricultural Markets", GOLD, FAOSTAT, N.C.
	1980
	

	OLEXTIT 
	production of Spain and Greece
	N.C.
	1982
	

	OLIMPIT
	imported raw material (1000 tonnes)
	N.C.
	1979
	

	OLINDIT 
	seasonality index
	N.C.
	1979
	

	OLINTIT
	intermediate demand (1000 Tonnes)
	Eur. Com. "Agricultural Markets", GOLD, FAOSTAT, N.C.
	1980
	various issues

	OLISHIT 
	imported raw material cost share
	Eur. Com. "Agricultural Markets", GOLD, FAOSTAT, N.C.
	1980
	various issues

	OLPAIIT 
	production aid (Lire /Kg)
	INEA (Istituto Nazionale per l'Economia Agraria), N.C., ISTAT, GOLD
	1980
	

	OLPF5IT 
	5-years average  real raw material price (Lire /Kg)
	eu, GOLD
	1985
	

	OLPFRES 
	real raw material price of Spain (Lire /Kg)
	N.C., GOLD
	1980
	

	OLPFRGR
	real raw material price of Greece (Lire /Kg)
	N.C., GOLD
	1980
	

	OLPFRIT 
	real raw material price (Lire /Kg)
	eu, GOLD
	1980
	

	OLPINIT 
	intervention price (Lire /Kg)
	INEA (Istituto Nazionale per l'Economia Agraria), GOLD
	1980
	

	OLPIRIT 
	real import price (Lire /Kg)
	FAOSTAT, GOLD
	1980
	

	OLPSHIT 
	domestic raw material cost share
	N.C., Eur. Com. "Agricultural Markets", FAOSTAT
	1980
	various issues

	OLPWRIT 
	real consumption  price (Lire /Kg)
	N.C., GOLD
	1980
	

	OLSELIT 
	self-consumption
	N.C.
	1979
	Assumed 10% of OLSPRIT

	OLSMTIT 
	imports (1000 Tonnes)
	
	1979
	Assumed 0

	OLSPRIT 
	agricultural production (1000 Tonnes)
	N.C.
	1979
	

	OLUCOIT 
	real unit cost of foreign and raw materials (Lire/Kg) 
	Eur. Com. "Agricultural Markets", GOLD, FAOSTAT, N.C.
	1980
	

	OLUDCIT 
	domestic consumption (1000 Tonnes)
	N.C.
	1979
	

	OLUXTIT 
	exports (1000 Tonnes)
	N.C.
	1979
	

	OLWPRIT 
	wholesale production (1000 Tonnes)
	N.C.
	1979
	

	OLYHAIT 
	supply per hectare (Tonnes)
	N.C.
	1979
	

	POPIT 
	resident total population (millions inhabitants)
	GOLD
	1980
	

	RGDPCIT
	Real GDP/capita
	GOLD
	1980
	

	TREND70 
	trend beginning in 1970
	GOLD
	1979
	

	VOESHIT 
	other vegetable oils expenditure share
	N.C., GOLD
	1981
	various issues

	VOPWRIT 
	other vegetable oils real price (Lire /Kg)
	GOLD
	1981
	various issues

	VOUFDIT 
	other vegetable oils domestic consumption (1000 Tonnes)
	GOLD
	1979
	


Caption :

	N.C.
	= New Cronos data base (Eurostatat)

	GOLD
	= AG-MEMOD project data base

	Eur. Com
	= European Commision

	Eu
	= Eurostat

	FAOSTAT
	= Fao Agricultural Database
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� “Agricultural sector in the Member State and EU: econometric modelling for projection and analysis of EU policies on agriculture, forestry and the environment” (AG-MEMOD). Contract number  QLK5-CT-2000-00473 founded by European Research Programme: “Quality of Life  and Management of Living Resources”, Key Action 5.4 support for Common Policies, priority area 5.4.2 CAP Measures and Related Activities.


� The equation related to the consumption of butter is excluded from the demand system since it would add up to one with the other endogenous variables in the system; consequently, it can be derived as an identity.


� The butter consumption is obtained as an identity.
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