National Income Accounting

Objectives

After working through this topic you should be able to:

Define GDP, GNP and NNP

Understand the three methods of calculating national income

Distinguish correctly between nominal and real values

Understand and calculate implicit price deflators

Describe and use the flow of funds identity

Key Concepts���Gross domestic product�implicit deflators��Gross national product�current vs. constant prices��Net national product�personal disposable income��factor cost adjustment�financial surplus/deficit��average estimate�flow of funds identity��

Introduction

This first topic deals with the important question of how a country’s total output (its GDP) is actually measured. It is a necessary prelude to the macroeconomic theory covered in the remainder of the package, as students (and practitioners) of macroeconomics must have a sound understanding of the basic principles of national income accounting. You ought to be reasonably familiar with the basic concepts and techniques involved from your previous studies. However, here we’ll take a more detailed look at the accounts

Measurement of GDP, GNP, NNP

GDP GNP and NNP constitute the three fundamental measures of an economy’s productive performance.

Gross domestic product (GDP) is the total value of output of goods and services produced in a county in a given period of time regardless of the ownership of the factors of production It therefore includes both consumer and capital goods and the output of both the private and public sectors.

Gross national product (GNP) is the total output produced by domestically owned factors some of which may be located abroad It is calculated from GDP by adding on net property income from abroad.

Net national product (NNP) is GNP less the depreciation of the nation’s capital stock.

How are these crucially important economic variables actually calculated?

National Accounts Identity

Recall that the concept of the circular flow of income makes it clear that, in a given period of time, the amount of expenditure in the economy must equal the value of output sold in return which then must equal the incomes paid to the owners of the factors which were used to produce the output. This identity between expenditure, output and income is so important that it is worth stating explicitly.

Expenditure ( Output ( Income

The national accounts identity is the basic principle underlying the measurement of GDP since it implies that the total value of output produced could be calculated in any of three separate ways, each of which would necessarily give the same answer.

Income method - the total of all factor incomes (wages, rent, interest, profits) is calculated. Transfer incomes (e.g. pensions, social security benefits, grants) are not included.

Output method - the sum total of the value added by every firm in the economy is calculated. Value added = sales less purchases of working capital (materials, components etc.) Note that purchases of fixed capital inputs (machinery, buildings etc.) are not deducted since these are not immediately used up in production. Value added is used rather than the value of sales to avoid double counting.

Expenditure method - the total of all final expenditure on consumer goods and capital goods by households, firms, government and foreign residents is calculated. Intermediate expenditure by firms on working capital inputs is excluded, again to avoid double counting.

�Calculating GDP: An Example

Table 1-1 gives a highly simplified example of the calculation of GDP using the output and expenditure methods. Each method, of course, gives an identical answer. Note that spending on fixed capital is regarded as final not intermediate expenditure by firms and hence is not deducted in calculating value added. The example also assumes that all materials etc. purchased by firms are totally used up in production and that all output is sold. In practice, in any given period, this will not be so. The actual accounts therefore include as part of total investment any addition to stocks of finished goods or materials.

Table 1-1: Calculating GDP

���Sales from������Steel�Tyre�Machine�Car���Steel���10���Sales�Tyre���5���to�Machine�5������Car�10�20�25����Public����100��

(1) Output Method

Industry�Sales�Purchases�Value-added��Steel�15�0�15��Tyre�20�0�20��Machine�40�5�35��Car�100�30�70����Total (= GDP)�140��

(2) Expenditure Method

Final expenditure����Consumers’ expenditure�100�(Cars)��Fixed investment�40�(Machines)��Total (= GDP)�140���

�

Activity 1

From the following hypothetical input-output matrix calculate GDP using (i) the output method, and (ii) the expenditure method.



���Sales�from������Plastic�Steel�Chips�Machine�PC’s���Plastic����5���Sales�Steel����50���to�Chips�40���10����Machine��50������PC’s�70�40�100�40����Public�����400��

(1)	 Output Method



















(2) Expenditure Method













The Three Accounts

We will now look at the three accounts derived from the three methods of calculating GDP as they are actually presented in the official national income statistics. (The main source of national income data is the annual United Kingdom National Accounts published by the CSO. It is popularly known as the Blue Book)

Expenditure Account

The expenditure account for 1990 is shown in Table 1-2 below.

Table 1-2: Gross domestic product by category of expenditure, 1990

At current prices�£m��Consumers’ expenditure�349421��General government final consumption�109495��Gross domestic fixed capital formation�105195��Value of physical increase in stocks & work in progress�-718��Total domestic expenditure�563393��Exports of goods and services�134108��Total final expenditure�697501��less Imports of goods and services�-147582��Gross domestic product (expenditure-based) at market prices�549919��less Taxes on expenditure�79067��plus Subsidies�6217��Gross domestic product (expenditure-based) at factor cost�477069��Statistical discrepancy (expenditure adjustment)�678��Gross domestic product (average estimate) at factor cost�477747��Source: Blue Book 1991 edition, Table 1.2

The fundamental (and familiar) identity underlying this account is:

C + G + I + NX ( Y

The symbols have the following conventional meanings and definitions:

Consumers' expenditure (C) is total spending by households on both durable and non durable consumer goods, domestic and imported.

General government final consumption (G) is total current expenditure on goods and services, domestic and imported, by central and local government. This spending consists mainly of the pay of general government employees.

Investment (I) - total investment comprises (i) gross domestic fixed capital formation which is total spending by the public and private sectors on fixed capital goods (buildings, plant & equipment, vehicles), and (ii) value of physical increase in stocks and work in progress which is simply stockbuilding by firms (also known as inventory investment).

Total domestic demand/expenditure (TDE) is equal to C + G + I and measures the total spending by domestic residents on final goods and services, both domestically produced and imported.

Net exports (NX) equals exports of goods and services (X) less imports of goods and services (Z)

GDP at market prices is the total value of domestically produced output valued in terms of the prices actually paid. This is higher than the true value of output in terms of factor incomes (cost) generated because of the distorting effect on market prices of expenditure taxes.

GDP at factor cost (Y) is GDP after allowing for taxes on expenditure and subsidies. It equals GDP at market prices less expenditure taxes plus subsidies.

The expenditure account calculation of GDP is referred to GDP (expenditure based) or more succinctly as GDP(E)

Income Account

Table 1-3 shows the UK income account for 1990. The total amounts for the various factor incomes (wages, gross profits, rent) are summed and GDP at factor cost is arrived at after deducting stock appreciation . This is the increase in the money value of stocks which is part of firms' gross profits but which does not constitute a "real" profit i.e. one which arises from additional production. Hence it is not a factor income and is excluded accordingly. The value of GDP as calculated via the income account is known as GDP (income based) or simply GDP(I)

�Table 1-3: Gross domestic product by category of income, 1990

At current factor cost�£m��Income from employment�316408��Income from self-employment�57661��Gross trading profits of companies�62916��Gross trading surplus of public corporations�4265��Gross trading surplus of general government enterprises�17��Rent�38433��Imputed charge for consumption of non-traded capital�4278��Total domestic income�483978��less Stock appreciation�-6391��Gross domestic product (income-based) at factor cost�477587��Statistical discrepancy (income adjustment)�160��Gross domestic product (average estimate) at factor cost�477747��Source: Blue Book 1991 edition, Table 1.3

�

Activity 2

Use the following information to calculate GDP at factor cost for the UK in 1985 using  the income and expenditure methods. (Note: Not all of the data is required - there are some red herrings!)

�£m��Gross domestic fixed capital formation�60353��Imports of goods and services�98866��Income from employment�195708��Personal disposable income�241372��Subsidies�7225��Gross trading surplus of public corporations�7120��Value of physical increase in stocks & work in progress�821��Consumers’ expenditure�217618��Rent�21792��Gross trading profits of companies�51767��General government final consumption�73805��Gross trading surplus of general government enterprises�265��Taxes on expenditure�56592��Taxes on income�51643��Income from self-employment�30116��Imputed charge for consumption of non-traded capital�2830��Exports of goods and services�102208��Social security benefits�37609��Stock appreciation�2738��General government final consumption�73805��Source: Blue Book 1991 edition, Tables 1.2 & 1.3

(1) Expenditure method



























(2) Income Method



























Output Account

In principle the output account should be derived by calculating and adding up the value added of each firm in the economy. However, this would require detailed information on the outputs and inputs of all firms, an amount of information which it is impossible to collect in a reasonable time period. So the output based estimate of gross domestic product, GDP(O), is instead derived from information from the ongoing Census of Production about the output of each industry. GDP(O) is in fact published in index number form. It is the weighted average of the volume indices of the various individual industries in the economy, the weights being based on the relative contribution of each industry to total output in the base period. By way of illustration Table 1-4 gives the output indices, and the 1985 weights used, for selected years in the period 1985 to 1990

Table 1-4: Gross domestic product by industry of output

At constant factor cost�Weights�1985�1987�1990��Agriculture, forestry & fishing�19�100.0�97.9�104.4��Production:������Energy & water supply�106�100.0�103.9�88.8��Manufacturing�238�100.0�106.6�118.3��Total production�344�100.0�105.7�109.2��Construction�59�100.0�112.7�131.8��Services�578�100.0�109.4�119.4��Gross domestic product (output-based)�1000�100.0�108.1�116.4��Gross domestic product (average estimate)��100.0�108.3�116.2��Source: Blue Book 1991 edition, Table 1.5

Note: “Of the three GDP measures, GDP(O) is generally held to be the best indicator of quarterly movements in economic activity.” (Blue Book 1991, p. 8). In other words, if you want to look at short-run movements in GDP, it’s best to use GDP(O) data.

GDP Average Estimate

You will have noticed that in Tables 1-2, 1-3 and 1-4 there is an entry for GDP (average estimate) as well as the GDP measure calculated from the particular method employed. Given perfect information each method of GDP calculation would give exactly the same answer, as the national accounts identity makes clear. In practice, however, information is far from complete, errors and omissions will inevitably occur and so the three measures invariably produce different answers. To try to compensate for this an unweighted average of the three values is calculated called, not surprisingly, the average estimate of GDP, GDP(A). This is regarded as the definitive estimate of GDP and is “recommended for assessing levels and medium and long-term changes.” (Blue Book 1991, p. 8) The difference between GDP(A) and the independent estimate of GDP from the income and expenditure data is known as the statistical discrepancy (income/expenditure adjustment). These are shown in Tables 1-2 and 1-3.

Gross National Product and Net National Product

Earlier, we defined Gross National Product (GNP) as the total output produced by domestically owned factors some of which may be located abroad. To get from GDP to GNP net property income from abroad is added on to GDP. This figure is the difference between property income (interest & dividends) earned by UK owned assets overseas which belongs therefore to UK residents and property income flowing abroad which is earned by foreign owned assets in the UK. Hence GNP measures the gross income (i.e. before allowing for depreciation) actually received by UK residents.

GNP = GDP + Net property income from abroad

Each period of time some part of the nation's output/income is used to maintain and replace the proportion of the capital stock which has worn out or become obsolete. This amount is not additional output/income which can be either consumed or saved to increase our wealth, so it is not income in the true economic sense. The final adjustment, then, that can be made is to deduct capital consumption (i.e. depreciation of the capital stock) to arrive at net product. The full definition of national income is in fact Net National Product (NNP) at factor cost.

NNP = GNP - Capital Consumption

These two adjustments are shown for 1990 in Table 1-5 below.

Table 1-5: Gross National Product & Net National Product

At current factor cost�£m��Gross domestic product (average estimate) at factor cost�477747��plus Net property income from abroad�4029��Gross national product (average estimate) at factor cost�481776��less Capital consumption�-61159��Net national product (average estimate) at factor cost�420617��Source: Blue Book 1991 edition, Table 1.2

Real and Nominal Values

It is crucial to distinguish between values measured in real terms and those in nominal terms. Nominal values measure the actual money value of output, expenditure or income. Real values, on the other hand, are concerned with the volume, the physical output, of goods produced or bought or which can be purchased with a given money income.

Nominal GDP is the value of output measured in terms of the current prices ruling in the particular period. A change in nominal GDP can therefore result either from a change in the volume of output or the level of current prices or both. Moreover, it is not possible to differentiate between the two reasons.

Real GDP is the value of output measured in terms of the constant prices of some chosen base period. Since the price level remains fixed by definition any change in real GDP can only arise from a change in the volume of output. So we use real GDP to look at movements in the overall level of economic activity.

Calculating Real GDP

Table 1-6 shows a highly simplified illustration of the calculation of real and nominal GDP. Note that real 1989 GDP is calculated using 1985's prices - hence the term constant price GDP.

Table 1-6: Calculation of Real and Nominal GDP

�Nominal 1985�(Current prices)�Nominal 1989�(Current prices)�Real 1989�(Constant prices)��Good X�50 x £2 = 100�70 x £3 = 210�70 x £2 = 140��Good Y�60 x £4 = 240�80 x £5 = 400�80 x £4 = 320��GDP�£340�£610�£460��

The same procedure is used to calculate the constant price values for all the other national accounts aggregates, for example consumers' expenditure, investment spending etc.

�

�

Activity 3

Complete the following table and hence calculate GDP at constant 1985 prices for 1992.



�Nominal 1985�(Current prices)�Nominal 1992�(Current prices)�Real 1992�(Constant prices)��Good X�100 x £4 =          �120 x £5 =���Good Y�150 x £3 =�160 x £2 =���GDP�����

What was the percentage growth in nominal GDP between 1985 and 1992?















What was the percentage growth in real GDP between 1985 and 1992?















Table 1-7 contains the expenditure account for 1990 but this time with all the values measured in constant 1985 prices. Compare the figures given here with those in Table 1-2.

�Table 1-7: Gross domestic product by category of expenditure, 1990

At constant 1985 prices�£m��Consumers’ expenditure�273304��General government final consumption�79371��Gross domestic fixed capital formation�79893��Value of physical increase in stocks & work in progress�-705��Total domestic expenditure�431863��Exports of goods and services�123642��Total final expenditure�555505��less Imports of goods and services�-139123��Gross domestic product (expenditure-based) at market prices�416382��less Factor cost adjustment�-60556��Gross domestic product (expenditure-based) at factor cost�355826��Statistical discrepancy (expenditure adjustment)�506��Gross domestic product (average estimate) at factor cost�356332��Source: Blue Book 1991 edition, Table 1.6

In Figure 1-1 the time paths of real and nominal GDP for the period 1969 to 1990 are compared. Why does nominal GDP grow so much faster than real GDP after 1972?

�

Figure 1-1: Real & Nominal GDP(A), 1969-90 (1985=100)

Implicit Deflators

Looking back at the hypothetical example of real GDP calculation in Table 1-6 note that the difference between the real and nominal values for 1989 only arises because of the higher current prices in 1989 compared to the base period 1985. So, if we compare the two figures by taking the ratio of the current price to the constant price value the result must be a measure of the average rise in prices between the two dates. This implied measure of inflation is known as an implicit deflator.

What the ratio calculates, in fact, is a weighted average price index number whose base is naturally the base period used for the constant price figures. The percentage change in the index from the base then measures the inflation rate. So, to calculate an implied deflator use the following formula:

Deflator = (Current price value/Constant price value) x 100

Two of the more important deflators (price indices) are the GDP deflator and the consumers' expenditure deflator.

GDP deflator - this is the ratio of nominal to real GDP and is often used to estimate overall inflation as it includes the prices of all domestically produced goods. The factor cost version is also known as the index of total home costs because it measures the increase in domestic value added - it excludes inflation arising from higher import prices.

Consumers' expenditure deflator - this is the ratio of current price to constant price consumers' expenditure. It is an index covering the prices of all consumer goods domestically produced and imported. It is therefore different and narrower in coverage than the GDP deflator but wider than the more commonly used retail price index (RPI).

�

Activity 4

Use the formula for the implicit GDP deflator to fill in the blanks in the following table:

�1983�1984�1985�1986��GDP current prices��60��120��GDP constant 1985 prices�64��75�90��GDP deflator�78.1�85.7�100.0���

Is the following statement true or false? Explain why?

	"Inflation rates calculated using rates of change of the consumers' expenditure deflator and the GDP deflator are identical."













Personal Disposable Income

GDP and national income must be carefully distinguished from personal disposable income (PDI) which is the amount actually available for spending and saving to the personal sector (which consists mainly of households but also unincorporated businesses and charities). To arrive at PDI we need to take account of three factors.

Undistributed profits - not all profits earned by firms are paid out as dividends. Only the latter are included as personal income.

Transfer payments - the personal sector also receives income in the form of transfer payments from the government. These comprise mainly pensions and other social security benefits paid to households. The personal sector may also make transfers abroad which accordingly reduce personal income.

Taxes on income - both businesses (corporation tax) and households (income tax, NICs) pay taxes on their income which obviously reduces the amount available for spending and saving.

So, personal disposable income is defined as follows:

PDI ( GNP - Undistributed profits + Transfers - Income Taxes

Note that retained profits are effectively business saving. In basic macroeconomic theory to simplify matters we usually ignore this and assume that all saving is done by households. Hence PDI is defined more succinctly as:

PDI ( GNP + Transfers - Income Taxes

or, in symbols

YD ( Y + TR - TA

Real Personal Disposable Income

More often than not it is real PDI which we need to consider. For example, the basic consumption function relates real consumers' expenditure to real PDI. To calculate it we use the consumers' expenditure deflator as a measure of the relevant price level. (Why this and not, say, the GDP deflator?) Hence,

Real PDI ( (Nominal PDI/Cons. Exp. Deflator) x 100

Table 1-8 below shows the calculation of real PDI for the period 1985 to 1990 (selected years).

Table 1-8: Real Personal Disposable Income, 1985-90

�1985�1987�1990��Personal disposable income (£m)�241372�284608�384814��Consumers’ expenditure deflator (1985 = 100)�100.0�108.9�127.9��Real PDI�����At 1985 prices (£m)�241372�261398�300987��1985 = 100�100.0�108.3�124.7��Source: Blue Book 1991 edition, Tables 1.7 & 4.1

The Overall System of Accounts

We now look briefly at the overall system of national accounts and in particular at the financial relationships between the different sectors of the economy. Of fundamental importance is the flow of funds identity connecting the net lending or borrowing of the four sectors. For a more detailed discussion of the principles underlying the structure of the national accounts, read the section in the Blue Book entitled “An Introduction to the UK National Accounts.”

The Four Sectors

For the purposes of constructing the national accounts the economy is divided into four basic sectors. These are defined as follows:

Personal sector - comprising households and unincorporated businesses and charities.

Corporate sector - consisting of (i) companies and financial institutions, and (ii) public corporations.

General government sector - which encompasses central and local government.

Overseas sector - which refers to all individuals, firms and government institutions which are deemed to be outside the UK and with which UK residents may engage in external transactions; i.e. the rest of the world.

An alternative classification which is more useful in some cases is to divide the economy into three broad sectors. These are:

Private Sector - comprising the personal sector and companies and financial institutions

Public Sector - comprising general government and the public corporations

Overseas Sector - the rest of the world (as above)

Flow of Funds Identity

For each sector there is the same set of fundamental accounts which record all the receipts and outgoings of that sector be they factor incomes, transfers, taxes, current or capital expenditure. There are two fundamental accounts to consider.

Income/expenditure (appropriation) account - this records the inflows of current factor incomes, transfers and (where relevant) taxes against the outflow of current spending, transfers and taxes. The balance of receipts over expenditures is defined as the sector's saving.

Capital account - this records inflows of saving (from the income/expenditure account) and capital transfers against outflows of capital spending, transfers and taxes. The balance is the sector's financial surplus (or deficit, if negative) also known as its net acquisition of financial assets. In other words, it is the amount of net lending or borrowing which the sector undertakes in the given period.

The crucial point to note here is that by definition the sum of each sector's financial surplus/deficit must be identically equal to zero. Why? Because borrowing by deficit sectors must be matched by equivalent lending by surplus sectors. This important identity can be demonstrated as follows.

Recall from the previous section that we can define PDI as follows:

YD ( Y + TR - TA

Rearrange this to get,

Y ( YD - TR + TA

But from the expenditure account we know that,

Y ( C + G + I + (X - Z)

So,

C + G + I + (X - Z) ( YD - TR + TA

Now, recall that disposable income (YD) must be either consumed (C) or saved (S), i.e.

YD ( C + S

Substituting this expression for YD into the last identity gives.

C + G + I + (X - Z) ( C + S - TR + TA

Finally, we can rearrange this to get,

(S - I) + (TA - TR - G) + (Z - X) ( 0

where:	(S - I ) = private sector’s financial surplus/deficit

		(TA - TR - G) = public sector’s financial surplus/deficit

		(Z - X) = overseas sector’s financial surplus/deficit

Note that the overseas sector is in surplus (deficit) if its total receipts (from selling goods to us - our imports, Z) are greater (less) than its expenditure (on our exports, X)

This relationship is the flow of funds (or sectoral balance) identity.  It states that the private sector’s financial surplus, plus the public sector’s financial surplus, plus the overseas sector’s financial surplus equals zero. (In practice, the equality does not hold exactly because of errors and omissions in the data - hence a balancing item is included in the actual accounts to ensure the net sum is zero)

�

�

Activity 5

If, in a given year, savings exceed investment by £10 billion and tax collections exceed government spending (including transfers) by £5 billion, then what we can we deduce about the size of net exports (X - Z)?

















Alternative Presentation

To help emphasise the importance of the flow of funds identity we can rearrange it to read as follows:

(S - I) + (TA - TR - G) ( (X - Z)

This says that the sum of the private and public sector's financial surpluses must be identically equal to the current account balance (or net exports). This is a very important relationship which summarises the accounting relationship in terms of the flow of funds between the three broad sectors of the economy. Say, for example, the public sector is in balance then a private sector financial deficit (I > S) must be matched by an equivalent current account deficit (Z > X). In effect the private sector borrows from abroad to finance its excess of investment over saving.

Figure 1-2 shows the how the financial balances of the three sectors have changed over the period 1980 to 1990. In the first half of the 1980’s up to 1986 the private sector had a financial surplus whilst the public sector was in deficit. However, the net lending by the private sector was more than enough to finance the public deficit and the remaining funds effectively flowed abroad to balance out the current account surplus. After 1986 the picture changed dramatically. The private sector moved into substantial deficit (as a consequence of both the personal/household and company sectors running large financial deficits) Although partly offset by the public sector shifting into surplus this has been necessarily accompanied by the increasingly large deficit on the current account of the balance of payments (i.e. net borrowing from abroad.)

�

Figure 1-2: Sector Financial Balances, 1980 - 90 (£m)



�

Activity 6

Assume the budget deficit has declined but the current account deficit has increased. What does this imply about the level of saving and investment?

























Summary

GDP, GNP and NNP are the three crucial measures of a nation’s output. GDP measures the total output (i.e. value-added) of a nation’s resources regardless of ownership. GNP takes account of ownership and thus included net property income from abroad. Net product (NNP) also takes account of the depreciation of the nation’s capital stock.

The identity between factor incomes, output (value-added) and final expenditure leads to three ways of calculating GDP. In practice, error and omissions mean the three methods do not give the same answer. Hence, an unweighted average of the three is calculated - GDP average estimate.

A key distinction must be drawn between values measured in current prices (nominal figures) and those in constant prices (real figures). The latter abstract from price changes - hence they correctly indicate changes in the volume of output, expenditure or income.

For the purposes of the national accounts the economy is divided into four sectors; the personal, corporate, general government and overseas sectors. An alternative classification comprises the private sector, the public sector and the overseas sector.

The financial balance of each sector is the difference between its saving and its investment; i.e. between its total receipts and its total (current and capital) expenditure. It is the amount the sector has to borrow from other sectors (including overseas)

The flow of funds identity connects the financial balances of each sector. It states that, by definition, the sum of the sector financial balances must equal zero.

Further Reading
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