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   GDP can be defined in three possible ways:
1. A measure of what is produced in the aggregate economy, net of the cost of the goods and services used to produce final output (final supply).

2. A measure of the final expenditure (final demand).

3. The compensation of production factors (labor and nonlabor income distribution).

  As many other macroeconomic variables, GDP can be evaluated at constant or at current prices. GDP at constant prices means real GDP, i.e. the  quantity of the final goods and services produced by the aggregate economy in the relevant period. Real GDP - or else the GDP  at constant prices – is obtained dividing the  nominal  GDP (GDP at current prices) by the appropriate price index  (GDP deflator).

  At time t, the  aggregate (total) production  Q  is given by:

(1) Qt =  St + ΔHFt,
i.e. by the sum (aggregation) of the output produced by all sectors in the economy. In turn, each sector (e.g., agriculture, industry, services) is made by finer distinctions (subsectors) and each of them includes a more or less large number of firms. In equation (1), St  denotes total sales (intermediate + final), while  ΔHFt = HFt  - HFt-1  denotes finished goods inventory changes. Time t (t = 1, 2,….,T) is measured in discrete units and at frequencies (monthly, quarterly, annual) available for the data.
  In Italy, as in most countries, national accounts (NIPA)
 data are measured on a quarterly or an annual basis. Quarterly data need to be seasonally adjusted to separate genuine cyclical components from seasonal fluctuations that rather reflect   institutional (e.g., holidays, vacations etc.) or weather effects.  Among the others, the Italian statistical agency (ISTAT) publishes also  monthly data, for example when dealing with prices and industrial production indexes. However important these variables are, they do not belong to the NIPA data though determining some of them and despite their obvious relevance to forecast real GDP level and changes.

  NIPA definitions are based on internationally accepted standards, allowing for comparing the data over time and between different countries. International NIPA systems appeared for  the first time under the UN stimulus after WW2 period and are periodically updated under the scrutiny of expert groups affiliated to the UN, the OECD, the IMF and the World Bank. Actual systems
  are going to be revised soon for a forthcoming update.
 In Equation (1), total  sales (S) are the sum of intermediate  sales (what a firm sells for production purposes to other firms) and final sales  within the same country (consumption + investment) or abroad (exports of goods and services). Differently from intermediate sales, final sales  do not imply any transformation. 
Production Q is the sum of intermediate consumption  (IC = inputs different from labor and capital) and of the value added (VA):

(2) Qt =  ICt + VAt.

  Value added (VA) compensates production factors and corresponds to the sum of labor income and of other incomes (OTHER) plus net indirect taxes (Z), which is generally a very small item.  Labor incomes refers to employees only (LD), it being virtually impossible for self-employed workers disentangling between the part of income belonging to labor from the one belonging to entrepreneurship:
(3) VAt =  wt LD t + OTHERt  + Zt.

  Dependent workers income (w*LD) include not only employees gross wages (wg) but also the contributions payd for social security (mostly pensions) by the employers. These contributions reflect a payroll tax rate (τ) that can widely differ among countries given diversities in demography, in retirement age and in the overall tax system.  The labor cost per employee (w) is equal to the gross wage (wg) plus the payroll tax rate paid by the employer and which is in Italy about 5/6 of the total tax rate
:

                  (4) wt =  (1+τ) wgt. 

  Gross wages include direct (or income) taxes that in Italy are deducted from the beginning as also are the social security contributions payd by the employees: in Italy they are about 1/6 of the total burden.  Dependent workers incomes do not include the labor component of the self-employment incomes for the reasons mentioned before. The self-employment incomes are therefore naturally mixed and are denoted in English  as gross or net operating surplus  and, in Italian,  as risultato lordo di gestione, i.e. as the sum of the  risultato netto di gestione (RNG) and of the capital depreciation (DEP) variable. 
 The net compensation per employee   (wnt) - which in Italian is denoted retribuzione netta per dipendente - corresponds, therefore, to the earnings that can be spent (or saved) after deducting income taxes:

(5)  wnt =  (1-τy)wt,

where  τy  is the individual income tax rate

 For example, if an employee’ gross earnings amounts to 100 units, this implies for Italy (and other European countries) that the corresponding labor cost is about 140 units, because of the large payroll taxes, mostly needed to finance pensions in a pay-as-you-go system. Moreover, the net wages for employee is about 70 units, i.e, about half of the labor cost paid by the firm. Accordingly, the spending ability of the household is about half of the labor cost which implies on one side that labor costs  are high unless they are offset by an adequate productivity
 and, on the other side, that households spending ability is smaller than in countries where the fiscal burden is, ceteris paribus, smaller.
  Since the intermediate purchase of a single firm are the intermediate sales of other firms, intermediate purchases and sales cancel each other when aggregation occurs
. This implies that GDP is about the same than value added (VA) is:

(6) GDPt ≈ VAt + Zt,

since Z  is a small composite term, made by net indirect taxes, i.e. by the indirect taxes less production subsidies (in Italian: contributi alla produzione). 
  In the meantime, GDP can also be seen as the sum of the net internal product (PIN) and of the fixed capital consumption (DEP = physical depreciation; in Italian: ammortamenti), which denotes that part of the capital stock  which depreciates after its usage into prodution:  
(7) GDPt = NDPt + DEPt.

  A full linkage between all these aspects (supply, demand, income distribution is shown in the following Table 1, where a few artificial data are used to show the relation between three major sectors (agriculture, industry and services).
Table 1- Hypothetical input-output table for a simplified three sector economy
	( Sales
	Intermediate Sales
	Final Sales

	↓ Purchases
(inputs)
	Agriculture
	Industry
	Services
	Consumption
	Investiment
	Net Exports 

	(1)Agriculture
	10
	20 
	0
	10
	  5
	-5

	(2) Industry
	20
	20
	30
	50
	10
	12

	(3) Services
	  0
	40
	80
	30
	10
	-2

	(4) Labor Income  (wL)
	  6
	52
	25

	(5) Other Incomes (rK)
	  4
	20
	13


	(6) = (4) + (5)

Value Added
	10
	72
	38


    For convenience, in Table 1 there are a few simplifications with respect to standard definitions:
i)  Zt = 0 ( PILt = VAt
ii) imports are inserted as a column into the final demand side (uses) rather than as a supply row (resources)  as it should be correctly done. 

iii) private and government consumption are not separated as it is commonly done in the NIPA data.

iv) for the sake of simplicity, investments include inventory changes.

v) to confine the analysis to three sectors only, there is no distinction between private and public services.
vi) in Table 1 total intermediate purchase are not equal to total intermediate consumption because of the,  previously discussed, import shift to the demand side. 

   In the Table 1 example, the value-added sum (10 + 72 + 38 = 120) corresponds to the supply version of the GDP which also equates (demand version) total final sales. The latter are obtained summing up consumption, investiment and net exports (export – import di beni e servizi). Needless to say, all these relations and identities hold both at current and at constant prices.

  To be true, aggregate (final) supply does not perfectly equate final sales since the final sales are the sum of consumption, investment and exports. In Table 1, final sales include instead the net exports  variable which is the difference between exports and imports. Once more, imports should not be included  among sales since they represent the foreign supply of a country which is made by goods ans services produced abroad though available domestically. 
  In the NIPA assumptions, inventory changes are used to balance discrepancies between aggregate supply and demand both for intermediate and final products. Inventory changes are sometimes indicated as inventory investment since they apply also to a stock variable made by the accumulation, in the warehouse, of both finished and intermediate products for future needs: in one case, they are commodities that can be sold without being produced in the same period while, in the other, they are raw materials to be used for future production needs.  Typically,   inventory changes are a small fraction of GDP (about 1% in most cases), though a very volatile one, since inventory fluctuations are much larger than any other GDP component and often account for a very large portion of  GDP changes.
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� NIPA =  National Income and Product Accounts  in  the BEA (US Bureau of Economic Analysis: � HYPERLINK "http://www.bea.gov" ��www.bea.gov�) terminology.  From the reported address, US NIPA data are freely downloadable.  Are also freely available the Eropean data provided by EUROSTAT at: http://epp.eurostat.eu


�  The major reference ideas are in Kuznets (1946).  Current systems in use are SNA (1993) and, for Europe, ESA95 (1995). For a simple explanation of national account concepts in Italian, see Siesto (1977).  The important development based on general equilibrium approach (input-output analysis) is due to Wassily Leontief  (1951).


� The legal tax rate on incomes is about constant until a new law is introduced. In practice, legal tax rates are difficult to calculate since in all countries there is a number of  subsidies and exhemptions related to the family structure and to the employment status.  This is why effective tax rates can be estimated instead as the ratio between the relevant revenue and its tax base (consumption, labor income, other incomes).  The general methodology for calculating effective tax rates was set forth for annual data by Mendoza, Razin and Tesar (1994).  For the G-7, quarterly tax rates on consumption and factor  incomes  have been estimated by Fiorito and Padrini ( 2001).


�  The unit labor cost ULC =  w/π, where  π =  labor productivity, i.e. an output measure (y) divided by a labor input variable (L) which can be also measured in terms of the total hours (hours per worker*number of workers) used to produce the relevant output.


� The intermediate consumpions are equal to the intermediate purchases net of the raw material inventory changes.. Since this last component is small in the aggregate, the difference between the two intermediate variables can be ignored  in our introductory scheme.





