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Introduction: why do we need consistency?

Is consistency "the hobgoblin of little minds,” as Emerson once
said? Since consistency is often tedious to enforce, it is important to
remember for what purpose it is required in macroeconomics. Consistency is
simply the requirement that budget constraints be observed for all
participants in the economy.

Budget constraints appear at the economy-wide level in the form of

four familiar macroeconomic identities. The national accounts identity tells

us that tocal income from domestic production (value added) equals total

expenditure on domestic production (total consumption, total investment, and
net exports). This can be rearranged to give the identity that total saving
(including foreign saving) must equal total investment. The fiscal identity
equates the excess of public sector expenditure over income with total public

sector borrowing and money creation. The balance of payments identity

similarly equates the excess of foreign exchange expenditure over earnings
with foreign borrowing and reserve changes. The monetary identity tells us
thai the increase in the money supply corresponds to the increase in domestic
credit and foreign reserves. These identities imply as a residual the private
sector budget constraint, but this is seldom included explicitly in
macroeconomic analysis.

A basic consistency framework should require that all of these
identities -- as well as the private sector budget constraintl -- be

simultaneously satisfied. If one or more of the identities is left out of an

1 The private sector budget constraint would be analogous to the other
identicies -- that private income minus expenditure equal private net
#inan:ial asset accumulation.
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economic projection, the implicit values for the components of the missing
identity may take unrealistic values. Since the private sector is often the
residual, there may be unrealistic projections for private saving or money
demand. Even if all the identities are included, they may be satisfied in an
inconsistent way. For example, one estimate of government foreign borrowing
might be used for the balance of payments while a different one might be used
for the fiscal accounts.

However, a consistency framework is not in itself a model, such as
could be used to do projections. It is a generic check on any projection done
by an explicit or implicit behavioral model. It also could be used as the

foundation for construction of a macroeconomic model.

A hypothetical example of consistency protlems

A hypothetical example may help illustrate the consistency problems
that are likely to arise when a complete fremework is not used. Suppose that
an economic report projects an increase in growth in country X from its
present (1988) anemic rate of 2.4 percent to 4.8 percent by the year 2000. To
support this increase in growth, the rate of investment is projected to double
from 12 percent of GNP to 24 percent of GNP. At the same time, it is
projected that the current worrisome fiscal deficit of 6 percent of GNP is
gradually reduced to zero by the year 2000, financed entirely by increases in
taxes. Public investment and consumption stay constant at 6 percent and 10
percent of GNP respectively. Inflation is projected to remain constant at 10
percent per year. Finally, it is projected that the current account deficit
will remain stable at 3 percent of GNP.

Is this projection consistent? Yes, but only at very unrealistic
values for private sector investment, saving, and financial behavior. The

private investment ratio increases by a factor of three, from 6 percent of GNP



to 18 percent of GNP, since total investment is doubling while public
investment is constant. To finance the higher investment with a given current
account deficit, private saving will have to increase from 9 percent of GNP to
15 percent of GNP, while public saving increases from 0 to 6 percent of GNP.
However, the higher public saving is financed by increased taxes, which
decrease private disposable income. Thus, private saving as a percent of
disposable income will have to increase even more, from 10 percent to 18
percent.2 It is difficult to conceive of policy measures that would induce
such a strong response in saving and investment.

These values of saving and investment also have implausible
implications for financial aggregates. Let us assume for this example that 60
percent of saving goes into financial asset accumulation, with the other 40
percent going directly into self-financed investment. Let us also assume that
the initial ratio of financial assets to GNP is 48 percent, which is the
steady state value consistent with the initial saving rate and growth rate.
Then the increase in saving rate would imply an increase in the ratio of
financial assets to GNP in the economy from 48 percent to 59 percent by the
year 2000. The long run effect is even greater, since the new steady state
ratio of financial assets to GNP will be 68 percent. Since the public deficit
is being reduced, the implications for private sector credit would be even
stronger. Real private sector credit would be growing at around 14 percent
per year for most of the period. In the long run, the ratio of private credit
to GNP will be 90 percent, an astonishing increase over the initial value of
27 percent. The public sectecr would be a net creditor to the banking system

in the amount of 22 percent of GNP in the long run.

2 This implies an even greater marginal propensity to save.
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Such an outcome is not mathematically impossible, but it is very
unlikely that the policy actions, the private sector response, and external
conditions would all be sufficiently strong to generate these results in any
given country. What initially seemed like a reasonably feasible projection

becomes highly unlikely when it is analyzed in a full consistency framework.

A consistency framework for macroeconomic analysis

This paper presents the elements of a macroeconomic accounting
framework in current prices.3 The framework is based on five accounts,
corresponding roughly to the macro identities enumerated above: 1) government,
2) monetary system, 3) nonfinancial private sector, 4) balance of payments,
and 5) national accounts. These would be the minimum elements of a
consistency framework; we will also indicate where further disaggregation
might be useful in some cases.

The accounts will be presented in two ways. We will present first
the individual accounts, and then integrate them through a matrix of income,

expenditure, saving, and asset and liability accumulation.

1. Individual accounts

Account 1 is for the government, defined in the budgetary sense. 1If
non-budgetary public sector operations exist, then whatever is left out of the
public sector accounts will implicitly be included in the private sector. The
breakdown of public sector income and expenditure is limited to the main

national accounts and BOP categories. Value added income received directly by

3 An extension of the framework to constant prices is contained in Khadr and
Schmidt-Hebbel (1989a). Host-Madsen (1979) provides a good general
discussion of issues in macroeconomic accounting.
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the public sector is the net operating surplus plus depreciation of publlc
entities engaged in production, calculated before the payment of interest and
taxes. In the government accounts, this item is sometimes presented as
‘nontax revenue."

The second half of Account 1 st ws the asset and liability
accumulation of the government. Investrient represents the accumulation of
physical capital, including inventories. Capital goods can be either domestic
or imported. Net lending refers to loans made directly by the public sector
to the private sector. The asset accumulation can be financed through public
sector saving and borrowing from the monetary system, private sector, and
foreigners.

In cases where there is detailed data on non-budgetary public
entities, it would be useful to create a separate non-budgetary public sector
account. This would require an accounting of flows between the budgetary and
non-budgetary components, 8- well as their interaction with other sectors.

Account 2 shows the asset and liability changes for the monetary
system. The breadth of coverage will depend on the availability of data and
what financial aggregates are used in the policy dialogue. It will usually
refer to the central bank and commercial banking system. We presume that the
monetary system has no current income or expenditure. The interest income
that it would receive on its loans to the government is assigned to the
private sector, while interest flows to and from the private sector will net
out. Interest expenditure on foreign debt of the financial system is also
assigned to the private sector. Any value added in the financial sector is
also implicitly included in the private sector (or possibly in the fiscal
accounts in the case of public financial institutions). The exclusion of
current flows on the monetary system is necessary because sufficient data is

usually lacking to reconstruct these flows.
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The monetary system will accumulate credit to the public and private
sectors 4s well as short-term foreign assets (international reserves). The
monetary system has liabilities in the form of currency, demand and quasi-
money depesits from the private sector, and medium and long-term foreign debt.
The change in net other liabilities is a residual item that will capture any
profit or loss experienced by the monetary system (excluding revaluation due
to exchange rate changes) -- this item will be treated as an asset of the
private sector.

In many cases, it may be useful to disaggregate the monetary system
into the central bank and the rest of the monetary system. This would provide
insight into the management of monetary policy in countries where independent
monetary management is feasible. We see explicitly the role of reserves held
against banking deposits, and central bank credits to the government, banking
system, and private sector. In hoth of the country examples that are provided
in the Appendix, this disaggregation is performed.

Account 3 shows the nonfinancial private sector. The private sector
receives value added income from production (wages plus profits) as well as
transfers and interest income from the government, and transfers-ftom abroad.
They use their income to consume imported and domestic goods, to pay taxes,
and to pay interest on the private foreign debt. The balancing item is
private saving, defined as disposable income less current expenditures.

The capital account of the private sector includes accumulation of
physical capital (domestic or imported), as well as of government bonds,
currency, deposits and other assets in the monetary system, and foreign
assets. They finance this accumulation with their own saving, borrowing from
the monetary system and abroad, and net lending from the government.

Account 4 shows the income and expenditure of the external sector.

Presentation of this account can be confusing, since we can loox at it either



from the point of view of the rest of the world (ROW) or of nationals. To be
consistent with the other accounts, it is presented here from the point of
view of ROW, which means that imports are treated as income (of ROW) and
exports are treated as expenditure (of ROW). Similarly, external borrowing is
‘viewed as asset accumulation by ROW.

Foreign exchange outlays in the current account (income of ROW) are
divided into interest on public ana private foreign debt and imports.

Interest on public debt could be defined in net terms by subtracting interest
earned on foreign exchange reserves from interest paid on public foreign debt.%
It may be useful to break down imports into consumption imports (public and
private), investment imports (public and private), and intermediate imports.
However, it may not be possible in many cases to disaggregate imports in which
case only total imports will be estimafed.

Foreign exchange receipts (expenditure of ROW) are broken down into
exports and transfers (public and private). It may be desirable in some cases
to disaggregate exports further into, for example, traditional and
nontraditional categories. In some countries, nonfinancial factor income
(such as wage remittances) may also need to be included. The balancing item
in the current account is foreign saving, which is equivalent to the current
account deficit.

The financing of the current account deficit is given in the capital
account part of Account 4. The public sector, monetary system, and private
sector all borrow abroad. The monetary system accumulates foreign assets in
the form of intermational reserves. The international reserves should be

defined in a way consistent with the standard definition used in the policy

4 This would be appropriate if interest on reserves are passed from the
central bank to the budget. 1In other cases, this interest would have to
be treated as private sector income.



dialogue. The private sector accumulation of assets could also be estimated
when capital flight data is available. This can be estimated on the basis of
the "errors and omissions" and "capital NEI" lines of the BOP in some cases.
Accumulation of foreign assets by the government could be accomodated by
defining their debt in net terms. The change in foreign debt and assets
should exclude revaluation changes resulting from devaluation of the domestic
currency or cross-currency rate changes., While this paper excludes capital
gains and losses, an extension of the framework to include them is presented
in Khadr and Schmidt-Hebbel (1989a).

The foreign currency figures of the balance of payments should be
converted into domestic currency with the average official exchange rate for
each period. 1In countries vith multiple or parallel exchange rates, more
complicated adjustments may be necessary.

The national accounts follow from the previous accounts. GDP is
broken down on the income side into private sector value added, public sector
value added (retained profits by state enterprises), indirect taxes, and
subsidies (entering with a negative sigr). On the expenditure eide, GDP is
disaggregated into consumption (public and private), investment (public and
private), and net exports (exports minus imports). The capital account
counterpart is the saving-investment identity, where the sum of public and
private investment must equate to the sum of public, private, and foreign

saving.

2. Matrix presentation

Although the individual accounts give a comprehensive presentation of
the flows in the consistency framework, it is helpful to integrate the-
accounts so that they are mutually consistent. For this, a useful device is a

matrix of sources and uses for the four sectors plus the national accounts.
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The matrix can be seen as a combination of the flow-of-funds (FOF)
and social accounting matrix (SAM) approaches to macroeconomic accounting.
The FOF methodology emphasizes the equality of sources and uses of funds,
distinguished between current and cepital accounts. The version of the FOF
methodology underlying this framework is that presented in Holsen (1989).

The SAM approach presents the standard macroeconomic identities
(savings-investment, income-expenditure) in a form that shows the
participatior. of each economic agent in the economy. The SAM has
traditionally been used for analysis of the real economy, as in general
equilibrium models, and thus covered only real variables. However, it has
recently been extended to cover real-financial interactions as well (Easterly
(forthcoming), Taylor and Rosensweig (forthcoming)).

The matrix has the advantage that it captures the strong points of
both the SAM and FOF approaches. The matrix presentation has the appealing
feature that the row sums must equate to the sums of the corresponding
columns. This allows us to verify at a glance that the accounts are
consistent. Like the SAM, it also presents the main macroeconomic identities
in a transparent way. Thus the first row is the conventional GDP identity
from the expenditure side, while the first column is the GDP identity from the
income side. The last row and column give the identity of saving and
investment.

As in the FOF approach, the matrix stresses the identity of sources
and uses, distinguished between current and capital accounts. The upper left
hand 5 x 5 corner of the matrix presents the current part of each of the five
accounts (although the current account of the monetary system is left empty as
explained earlier).

The remwinder of the matrix records the capital account transactions

for each sector. The connecting link between the two is the saving of each
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sector, shown as a diagonal matrix in the lower left-hand part of the matrix.
Thus, the first part of the matrix records the identity of current sources and
uses, where tha latter includes saving. The second half of the matrix--the
lower half and the right half and their intersection--show the financing
identity for each sector, with their borrowing shown across the row and their
asset accumulation down the column. This is the identity of capital sources
and uses, with saving again as the balancing item.

The matrix first presents the income and expenditure flows which
correspond to GDP, in the first row and column. The next rows and columns
give the income and expenditure of each agent, where the balancing item is
saving. Finally the last rows and columns give the asset and liability
accumulation of each agent in the capital account, where investment is
included as accumulation of a physical asset. Saving is again the balancing
item, presented now as a source of funds. Saving is equivalent to the change
in net worth (abstracting from capital gains considerations), where net worth
will ianclude both physical capital and net financial assets.

Alternatively, we can think of the matrix as distinguishing "above
the line" and "bolow the line" flows. This conforms to the conventional
manner of presenting the public sector and balance of payments accounts. The
lower right-hand 5 x 5 matrix represents the financial "below the line" flows,
while the remainder represents "above the line" flows.

The sum of each capital account column will give the gross asset
accumulation of that sector, including both physical capital and financial
asset accumulation. The sum of each capital accouut row gives the sum of
saving and gross borrowing by each sector (recall that for the monetary
system, there is no saving). Since row sums must equal column sums in this
matrix, this implies that investment plus firnancial asset accumulation must

equal saving plus financial liability accumulation. This is another form of
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the familiar identity that saving minus investment equals net financial asset
accumulation for each sector.

For the monetary system, which has neither saving nor investment,
this identity requires that the change in its net financial position is zero.
This necessitates a residual item, called here "net other liabilities", which
often appears explicitly in the primary data source.

The example of the public sector may be helpful in clarifying the use
of the matrix. Reading across the row for public income (current sources), we
get public value added and indirect taxes minus subsidies and direct taxes
from the private sector. (Direct taxes are in turn an expenditure (or use)
for the private sector.) Reading down the column for the public sector we
get current expenditures such as government consumption, transfers, and
interest payments. The balancing item that ensures the sum of the column
entries will be equal to the sum of the row entries is government saving. By
definition, saving plus current expenditure must equal current income.

The second part of the matrix will give the capital account of the
public sector. Reading down the capital account column fo. the public sector,
we see asset accumulation in the form of purchases of capital goods
(investment) plus net lending to the private sector. This asset accumulation
will be financed by public sector saving (which could be negative), and
borrowing from the monetary system, private sector, and foreigners. Thus,
total capital sources (including saving) will equal total capital uses. To
put it another way, the public deficit -- public saving minus public
investment -- will be equivalent to net borrowing from other sectors.

It may also be helpful to explain the naticnal accounts row of the
table in more detail. The first row gives the expenditure components of GDP.
The aggregate consumption and investment expenditures (government and private)

includes spending on both imported and domestic goods. Therefore, we have to
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subtract imported goods expenditure from exports to obtain net foreign
exchange earnings, which will give us GDP when summed with total consumption
and investment. The imports are added back in further down the external
sector column, in the external sector row. Th'’s insures that that the external
sector column sum will be total current foreign exchange receipts, while the

external sector row sum will be total current foreign exchange payments.

Problems of estimation

It is important to recognize some of the practical problems involved
in estimating the consistent framework described above with historical data.
The historical numbers themselves are usually not consistent. This is because
the different sets of accounts -- national accounts, fiscal account., balance
of payments accounts, and monetary accounts -- use different accounting
methodologies. For example, the balance of payments and national accounts are
estimated on an accrual basis, while the fiscal accounts are on a cash basis.
The monetary accounts are often inconsistent with fiscal and balance of
payments accounts so that we get different estimates of surpluses or deficits
from "above the line" or "below the line",

To construct the accounts, we will thus often have to choose between
competing estimates of the same concept. For example, either the balance of
payments or national accounts could be used to estimate exports and imports of
goods and nonfactor services. In the estimation examples below we used the
BOP estimates, since these accounts are more readily available on a timely
basis. Private consumption then must be adjusted to preserve the national
accounting idertity.

Other items in the accounts can be estimated residually to preserve
accounting consistency. For example, in the Colombia estimates, the net

lending of the public sector to the private sector was estimated residually to
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reconcile below the line financing with the estimated public sector deficit.
Similarly, private foreign asset accumulation was estimated residually to
reconcile foreign debt flows with the estimated current account deficit.

These residuals will absorb the measurement errors and methodological
inconsistencies in the accounts, and so should not be interpreted too
literally. Where such residuals are excessively large, further work is needed
to identify the source of the inconsistency.

Even substantial inconsistencies in the historical data do not
necessarily render invalid the consistency exercise, whose purpose is to
provide a framework for projections or analysis of policy tradeoffs. If we
presume that the size of the inconsistency will remain within a limited range
over time, then it will still be possible to use the framework for analysis of
the future. The principle of enforcing budget constraints holds even if the
historical data do not precisely fit these constraints. Measurement errors in
accounting identities are analogous to stochastic error terms in behavioral
equations -- in both cases the model remains useful even though it does not

fit the data exactly.

Country examples

The appendix contains applications of this consistency framework to
historical data for Colombia and Zimbabwe. It may provide additional insight
to analyze what these applications tell us, and to indicate how implicit or
explicit behavioral relations would be added. The analysis of historical data
is purely for illustrative purposes -- usually this kind of a framework would

be used as a basis for a projection or for a counter-factual simulation.
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1. Colombia

The appendix shows the matrix of 1986 flows for Colombia as a
percentage of GDP. We see that the public sector had a high rate of saving in
1986 (6.86% of GDP), which actually exceeded total public investment (5.33 +
1.34 = 6.67 I of GDP).> Despite this small public sector surplus, the
government borrowed abroad in significant amounts (2.03 I of GDP). This
foreign borrowing was used to reduce government debt at the central bank in an
amount equal to 2.51 Z of GDP. The rest of the foreign borrowing, together
with modest borrowing from the financial system and directly from the private
gsector, was used to finance net lending (i.e. development credits) to the
private sector in the amount of 0.58 % of GDP.

The central bank had substantial inflows of foreign reserves to
accomodate in 1986, equal to 3.45 I of GDP, because of the current account
surplus and substantial foreign borrowing. 1In this task, it would have been
helped by the repayment of debt owed to it by the government, except this was
mostly offset by credit expansion to the financial system (0.97% percent of
GDP) and to the private sector (1.55% of GDP). The latter is calculated as a
residual. 1In total, tiie liabilities of the central bank expanded by an amount
equal to 3.46% of GDP. However, as shown in account 2, only 1.74 I of GDP of
this amount corresponded to expansion of the monetary base. The remainder was
accounted for by nonmonetary liabilities sgold to banks and the nonfinancial
public sector, and by foreign borrowing. The issuing of the nonmonetary
liabilities was a sort of open-market operation that allowed the central bank

to sterilize a substantial portion of the reserve increase.

5 Two decimal points are given to assist the reader in matching figures in
the text to those in the table. It is unlikely that the quality of the
data justifies such precision.
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The financial system was only a minor source of finance to the
government (0.46% of GDP), despite the large increase in quasi-money deposits
by the private sector (7.812 of GDP). Most of this was recurned to the
private sector as loans (6.97% of GDP), with the remainder tied up in the
central bank in the form of reserves (1.01X of GDP) or non-monetary assets
(0.99 2 of GDP).

The private sector also had a higher rate of saving (12.43% of GDP)
than investment (9.01+42.27 = 11.287 of GDP), so its net financial accumulation
was positive. Even so, it had substantial borrowing from the public sector and
the central bank (development loans), the financial system, and abroad. Most
of the private saving went into currency, central bank bonds, or deposits in
the banking system, although a small amount (0.25 X of GDP) also went into
accumulation of foreign assets. However, the estimate of foreign asset
accumulation is derived as a residual, and so should be viewed with caution.

The resource surpluses of the public and private sectors imply an
overall current account surplus, which shows up in the matrix as negative
foreign saving (-1.342 of GDP). This outcome is partly expiained by the high
coffee prices during 1986. Despite the current account surplus, there was a
substantial flow of foreign financing (2.36% of GDP), only slightly offset by
the private foreign asset accumulation. This is what resulted in the large
reserve accumulation at the central bank (3.45% of GDP).

It is useful to compare these results to the 1987 flows for Colombisa,
also shown in the appendix. 1In 1987 public sector saving was much lower
(4.212 of GDP), reflecting the end of the coffee boom of the previous year.
The overall public sector balance -- saving less investment -- thus reverted
to a deficit of 1.59% of GDP. Net public foreign borrowing was actually
negative in 1987 (-0.612 of GDP), and net lending to the private sector was

slightly higher (0.79% of GDP), so there was much greater reliance on
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financing from the central bank (1.38% of GDP) and financial system (1.32 of
GDP) .

The central bank financed its credit to the government with sizeable
increases in its liabilities to the banking system (1.12 of GDP) and private
sector (1.32 of GDP). Foreign borrowing at the central bank was close to zero
in 1987, while international reserves declined. Most of the increase in
domestic central bank liabilities was accounted for by expansion of high-
powered money (1.9 of GDP).

The private sector showed a significant increase in saving over 1986
(to 16.4% of GDP). Together with borrowing from the government, financial
system, and abroad, this was used to finance a considerable exéansion in
investment (to 13.52 of GDP), while the flow of deposits in the financial
system also rose slightly (7.932 of GDP). The residual item -- accumulation
of foreign assets -- is also larger in 1987 (1.242% of GDP).

It is instructive to compare the size of the residuals obtained in
the exercise with independent estimates of these variables. The flow of net
other assets of the central bank in the consistency calculation is 1.55 and
1.05 percent of GDP in 1986 and 1987, respectively. By contrasﬂ. the flow of
net other assets plus lending to the private sector of the central bank
calculated directly is -0.13 and -.05 percent of GDP in 1986 and 1987. This
indicates an inconsistency in the numbers that could reflect, among other
things, an operating loss at the central bank when capital gains on
international reserves are excluded.

Similarly, the residual item for the public sector is net lending to
the private sector, which is 0.58 and 0.79 percent ¢f GDP in 1986 and 1987. A
comparable direct estimate of this item would be the residual calculated by
the IMF between the "above the line" deficit and the "below the line"

financing, which is -0.4 and 0.2 percent of GDP in 1986 and 1987.
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Finally, the residual for the balance of payments is foreign asset
accumulation by the private sector, in the amount of 0.25 and 1.24 percent of
GDP in 1986 and 1987. There is no direct estimate of this concept available,
but a comparable item would be the errors and omissions line of the balance of
payments. This shows 0.37 and 0.01 percent of GDP in 1986 and 1927.

These numbers should induce caution in interpreting any of the
residual estimates too literally. It is inevitsble that there be some
discrepancy in attempting to reconcile the different accounts, as explained
earlier. How much discrepancy is tolerable will vary from one country to
another depending on the quality of the data available.

The numbers are also of limited relevance without introducing an
implicit or explicit behavioral model to analyze them, such as would be done
in a projection or a study of policy alternatives. For example, a portfolio
model of private sector demands for financial assets might be specified. We
then could ask what effect the shift towards domestic financing of the public
sector deficit during 1987 had on inflation (through a money demand equation)
and on interest rates (through an equation for portfolio demand for interest-
bearing financial assets). In a projection, the question might be posed as to
what interest rates and inflation would be necessary for the government to
obtain a particular level and composition of domestic financing. Similarly,
in a projection the consistency of foreign debt inflows and the current
account deficit with export and import performance -- based on the real
exchange rate, terms of trade, trade policy, etc. -- would need to be
explicitly modelled. This could be used to ask what real exchange rate would

be necessary to support a particular outcome.
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2. Zimbabwe

This example is based on a more detailed presentation contained in
Khadr and Schmidt-Hebbel ({198%b). Their presentation also contains an
extension to constant prices.

The matrix of 1987 flows for Zimbabwe (see Table 1) shows that public
dissaving was significant (3.8% of GDP). The overall public sector borrowing
requirement amounted to some 10 of GDP. Foreign borrowing and credit from the
financial system were both relatively modest (1.62% and 1.9 of GDP,
respectively). The bulk (6.87 of GDP) came from borrowing from the private
sector. Aside from public investment (3.62 of GDP) and public dissaving, the
remainder of government borrowing (2.9% of GDP) was used mainly to provide
capital transfers to parastatals, which are subsumed in the private sector.

For the central bank, foreign reserve inflows were significant in
1987 (2.3 of GDP). Total domestic credit expansion was negligible, but there
was a slight increase in credit to the government (0.7Z of GDP) at the expense
of a contraction in credit to the private sector (which includes local
government and parastatals). There was also a minor entry for repayment of
foreign loans. The liabilities of the central bank therefore increased by
some 2.5 of GDP, predominantly in the form of commercial bank reserves.

The banking sector was a modest source of finance to the government
(1.27 of GDP) and the private sector (0.92 of GDP) in 1987. More important was
the increase in reserves with the central bank (2.72 of GDP). The
corresponding increase in the liabilities of the banking system (5.0 of GDP)
took the form of an increase in demand deposits (0.9Z) and time deposits
(4.12).

The savings of the private sector (237 of GDP) significantly exceeded
its investment (157 of GDP) in 1987. This aside, capital flows to the private

sector included capital transfers from the government (mainly to parastatals)
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(2.92 of GDP), loans from the banking system (0.9 of GDP) and foreign
borrowing (0.2% of GDP). Uses in the private sector's capital account covered
lending to the government (ie, acquisition of bonds and Treasury bills) (6.82
of GDP), an increase in holdings of currency and demend deposits (0.9% of
GDP), an increase in quasi-money (4.1% of GDP), repayments tc the central bank
(0.52 of GDP) and :isinvestment by foreign multinationals (0.4 of GDP).

Finally, the large excess of private saving over investment in 1987
allowed 2 modest current account surplus in the balance of payments (0.8 of
GDP) to coexist with the sizeable public deficit. The surplus is the result
mainly of tight restrictions on imports. The inflow of foreign borrowing (22
of GDP) largely financed foreign reserve accumulation by the central bank
(2.32 of GDP).

As with the Colombia example, the Zimbabwe consistency framework
would have to be used together with a behavioral model to deepen the analysis.
We could ask what the heavy reliance of the government on domestic bonds sold
to the private sector means for crowding out of private investment. 1In a
projection, we could look at the government's future debt service requirements
based on the existing stock of government debt and discuss what the tradeoffs

were among alternative fiscal adjustment strategies.

Conclusion

To answer Emerson’s question posed at the beginning, consistency is a
hobgoblin that cannot be avoided by macroeconomists.® Even though measurement
errors may prevent us from observing exactly the budget constraints, we at

least know the equations that must be approximated. This is an improvement

6 No doubt Emerson would have responded that this confirms that
macroeconomists have "little minds".
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over the situation often encountered in economic analysis where both the form
of thec equation and the dsta are uncertain. While budget constraints do not
uniquely determine a particular economic outcome, they do allow us to rule out
a great many outcomes when we have some notion of "reasonable® behavior. 1In
many cases this is enough to evaluate whether a particular adjustment scenario
is feasible. Even where a fully-specified behavioral model is desired, the
consistency relations are invaluable in defining the structure of the model.

A good grasp of consistency is a necessary addition to the macroeconomist’s

toolkic.
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{Current Revenue:

|Direct Taxes

|Indirect Taxes

|Net Operating Surplus

|Current Expenditures:

|ecarecccacncnccnnanna
|Government Consumption

|Domestic Transfers

|Interest Payment:

on Domestic Debt held by PR

!

|

I |
on Foreign Debt |
I

I

l

|Transfers from Abroad

I
. |
|Less: Subsidies |Gov't Saving
|
|
l

Change in Lisbilities: T
|Governmens Tnvestmens T |Govarnmens saving T f
!Nec Lending to PR IChange in MS Cfedit to Gov't -

|
: :Change in PR Credit to Gov't E
i IChange in Foreign Credit to Gov't =~ |

l I

|-emmmmmmenns wemmemeeeae - T LITTETS u
Gov't Saving = Direct taxes + Indirect Taxes + Net Operating Surplus

+ Transfers from Abroad - Subsidies - Consumption - Dom. Transtfers
- Interest on Dom. Debt held by PR - Interest on For. Debt
Investment + Net Lending to PR = Saving + dMS Credit to Gov't
+ dPR Credit to Gov't

. + dForeign Credit to Gov't

2. MONETARY SYSTEM (MS)

|Change in Assets: |Change in Liabilities: !
|=m-emenee R RCROTRE PR EE S Do seemeemeemmeaeaaaas “eeemenns |
|Change in MS credit to Government |Change in Broad Money (M2) !
| I !
|Change in MS credit to PR |Change in MLT Foreign Debt of MS )
| | C
|Change in Foreign Reserves of MS [Change in Net Other Liab. tc PR |
! | i
R e R R EE L LR |---==e-- I A DI EEEEL L EE R i
dCredit to Gov't + dCredit to PR = - dM2 + dMLT For. Debt
+ dNet Other Liab. to PR

+ dForeign Reserves

MLT: medium- and Iong-term
d: change in a financial stock within period



-23 -

3. NON-FINANCIAL PRIVATE SECTOR  (PR)

|Current Revenue: |Current Expenditucres:

' --------------------------------- .---I.-----C‘ ...... W GG E NG ES® S e 5 ----I
|Vvalue Added Income (wages + profits) |Consumption:

| Domestic PR Consumption
|Domestic Transfers from Gov't Private Consumer Imports
| ,
|Interest Payment on Domestic Debt

held by PR

Direct Taxes

|

| Interest Paid on Private For. Debt
|Transfers from Abroad

|

I

PR Saving
l ............................. LE K B K X X _E SE_E X E X X X ¥ N ] L A R R R R R R R R R R R R R A l
I ----------------------------------------- L K KW N NN N W R R R N R I S I I
|Private Investment PR Saving

[Change in PR Credit to Government

|
|Change in Broad Money (M2)

I
|Change in Foreign Assets of PR

l
[Change in Net Other Liabilities of MS

Change in MS Credit to PR
Change in Foreign Debt of PR

Net Lending from Government

Private Saving = Value Added Income + Domestic Tranfers from Gov't
+ Interest on Dom. Debt + Transfers from Abroad
- Consumption - Direct Taxes - Interest on Private Foreign Debt

|
|
|
|
|
|
|
|
|
|
|Change in Assets: |Change in Liabilitiesx |
|
|
|
|
|
|
|
|
|
|
|
|

Investment + dCredit to Gov' t = Saving + dMS Credit to PR
+ dM2 + DForeign Assets - + dForeign Debt
+ dNet Other Lib. of MS + Net Lending from Gov't
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4, EXTERNAL ACCOUNTS (E)
|==mmmmommememmmmmmmmoe oo memoeeaee |==mmmmmmmee beeseseesmenmomenmaenee |

|Foreign Saving (= CA Deficit)

|Current Revenue (of ROW): |Current Expenditures (of ROW): !
T anettre et |
|Interest: |Exports (GNFS) |
| Received from Gov't | |
Received from PR : |Current Transfers to Government ]

| |

Imports (GNFS) |Current Transfers to PR i
I

|

[

|Change in Assets (of ROW):
| .....................................

{Change in Net Foreign Debt of Gov't

|
|Change in Liabilities (of ROW): |
|
|
| |
|
I
|
|
|

Foreign Saving (= CA deficit)

|Change in MLT Foreign Debt of MS
l

[Change in Foreign Debt of PR

I
|
Change in Foreign Reserves of MS |
|
Change in Foreign Assets of ER ]

I

T e DT T |
* ROW = Rest of World

CA Deficit = Interest from Gov't + Interest from PR + Imports - Exports
-~ Current Transfers to Gov't - Current Transfers to PR

dNet Foreign Debt of Gov't = CA Deficit
+ 4dMLT Foreign Debt of MS + dForeign Reserves of MS
+ dForeign Debt of PR + dForeign Assets of PR

CA Deficit: Current Account Deficit-
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APPENDIX I: COUNTRY APPLICATIONS
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COLOMBIA
As X
1. Non-Finsncial Public Sector (Gavernment) 1986 of GDP 1987
Current Revenue /millions of current pesos) 16838684 23.63 1813638
Direct Taxes (Private (total)) 136838 2.04 102089
Indirect Taxes 833864 12.44 1092431
Int. Rec’d. from No-Fin. Priv. Sector 9200 0.14 18800
Net Current Transfers from Abroad
Net Operating Surplus (nontax revenues) 640700 9.68 848100
Net Subsidies -36638 -0.88 -47866
Current Expenditures (millions of current pesos) 1123884 16.77 1444136
Interest 201800 3.01 331400
to Non-Financial Private Sector 60200 0.78 77800
to Externsl Sector 161600 2.28 253600
Current Tronsfers (net) 372264 5.66 441735
Consumption Expenditures 6549800 8.20 871000
Domestic 542187 8.09 8569610
Imported 76813 0.11 11490
Government Savings 460000 8.86 369400
Asset Accumulation 487774 7.28 678439
Net Capitsl Transf. and Gov’t Lend 38674 0.58 89439
Fixed capital formation 447200 6.67 509000
domestic goods 367296 6.33 408366
imported goods 89906 1.34 100845
Financing 26774 0.38 209039
Net Central Bank Lending -168462 -2.61 120954
Net Banking System Lending 30987 0.48. 113714
Bonds to private sector 27299 0.41 27868
Net Foreign Debt 136880 2.03 -53487
Memo: Gov't net financing requirement 12800 0.19 -139800

As %
of GDP
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COLOMBIA
As % As %
2. Central Bank (CB) 19868 of GOP 1987 of GDP
Change in Assets 231808 3.468 215871 2.46
Net Foreign Reserves Centrsl Bank 231073 3.486 ~48692 -0.585
Net Central! Bank Lending to Gov’t -168462 -2.51 120954 1.38
Oomestic Credit to Private Sector -28722 -0.43 -2088 -0.03
Credit to Banking System 66189 0.97 613485 .58
Net other assets (priv sector) 132718 1.98 94962 1.08
Change in Lisbilities 2318086 3.48 215871 2.48
Change in High Powered Money: 116429 1.74 168468  1.90
Currency 48878 0.73 101112 1.185
Bank Reserves 87863 1.01 66348 0.74
Change in Non-Monetary Liabilities: 101482 1.61 46788 0.52
Banks 68112 0.99 ' 34286 0.39
Non-Financial Private Sector 36360 0.53 11502 ¢.13
Change in Foreign Liabilities 13914 0.21 3825 0.04
As % As X
3. Financiasl System (FS) 1986 of GDP 1987 of GOP
Change In Assets 631826 9.43 835888 9.52
Net Credit to Government 30967 0.48 113714 1.30
Net Credit to Private Sector 467194 6.97 622342 7.09
Centrai Bank Reserves 67663 1.01 65348 0.74
Internations!l Reserves (net) 0 0.00 o] 0.00
Non-Monetary Credit to CB 88112 0.99 34288 0.39
Change in Lisbilities 831826 9.43 836688 9.52
Gross Credit from CB 66189 0.97 51348 0.58
Quasi-Money 523682 7.81 898487 7.93
Net Long-Term Foreign Borrowing ~-38023 -0.57 -37787 -0.43
Change in Net Other Lisbilities to PR (residust) 81078 1.21 125613 1.43

L3
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coLoMBIA
As %
4. Private Sector (PR) 1988 of GOP 1987
Income 58400987 87.16 7963783
Non<Financial Private Sector Value Added 5263397 78.54 7088788
Interest 52631 0.78 . 81924
Int. Received from Quvernment 60200 0.78 77800
Int. on Foreign Assets 3 0.03 4124
Current Transfer Receipts 524769 7.83 686071
From Government 372264 5.56 4417356
From Abroad (net) 152495 2,28 - 243336
Expenditures 5840087 87.16 7863763
Direct Taxes 138838 2.04 102069
Interest 89936 1.34 88034
Int. Paid to Public Sector 9200 ‘0.14 18800
Int. Paid to Rest of the Worid 80738 1.20 47234
Private Consumption 4781341 71.36 8242714
Domestic 4269600 83.71 5564958
Imported 511841 7.84 877759
Private Savings 832774 12.43 1442938
Capital Account
Financing 14889368 22.22 2287085
Private Savings 832774 12.43 1442936
Gov’t. Copital Transfers & Net Lending 30674 0.58 089439
Credit from CB (plus net other assets of CB) 103996 1.66 92264
Credit from Banking System 467194 6.97 822342
Credit from Abroad -18611 -0.28 -76829
Direct Foreign Investment 84909 0.97 37702
Asset Accumylistion 1488936 22.22 22570885
Private Investment ) 766826 11.28 1185429
domestic goods 603876 9.01 981032
imported goods 161960 2.27 234396
Domestic Government Debt 27299 0.41 27858
Noney & Quasi Money §72468 8.54 797599
Currency 48876 0.73 101112
Quas: Money 623882 .81 698487
Non-Monetary Assets at CB 36360 0.53 11602
Non-Fin. Private Sector Foreign Assets 18926 0.25 109064
Net Other Lisbilities of FS 81078 1.21 125813

As %
of GOP

28.71

16.44
0.79
1.08
7.09

-0.09
0.43

25.71

13.50
10.83
2.87
0.32
9.08
1.15
7.93
0.13
1.24
1.43
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COLOMBIA
As % As %
§. Balance of Payments (in local currency) 1986 of GDP 1987 of GOP
Resource Balance
Exports (GeNFS) 1276129 19.03 1662593 18.94
Imports (GeNFS) 1107870 18.583 1491311 18.99
Intermediate Imports 346562 6.17 487020 5.32
Consumer Imports 519454 7.76 689249 7.88
Goods 73819 1.10 118383 1.38
Public Sector 76813 0.11 11490 0.13
Private Sector 68208 0.99 108902 1.22
Non-factor Services 445636 6.66 §70867 8.50
Investment Imports 241858 3.81 336042 3.82
Public Sector 89806 1.34 1008456 1.18
Private Sector 151960 2.27 234396 2.87
Factor pasyments 266453 3.81 339409 3.87
Int. Payment by Gov't on For. Dabt 174717 2.81 292178 3.33
Int. Paid on Private For. Debt 80738 1.20 47234 0.54
Factor Income 26448 0.38 426899 0.49
Int. on Private For. /issets 2331 0.03 4124 0.05
Int. Received on public foreign assets 23117 0.34 38575 0.44
Net Transfers 152498 2.28 243338 2.77
Net Cur. Trans. Rec’d from Abroad by Gov'’t o 0.00 0 0.00
Net Cur. Trans. Rec’d from Abroad by Priv. Secto 162496 2.28 243336 2.717
Aggregate Foreign Exchange Earnings 1463072 21.68 1948827 22.20
Aggregate Foreign Exchange Payments 1383324 20.34 1830720 20.85
Current Account Deficit -89749 -1.34 -117907 -1.34
Net L-T Externs! Borrowing 1658260 2.36 -57648 -0.88
Net Gov’t Foreign Borrowing 136980 2.03 -53487 -0.81
Net Private Foreign Borrowing A -18611 -0.28 -7629 -0.09
Net CB Foreign Borrowing 13914 0.21 3825 0.04
Net Banking System Foreign Borrowing -38023 -0.67 -37787 -0.43
Direct Foreign Investment 84909 0.97 37702 0.43
Short-term foreign assets 247999 3.70 80362 0.89
CB Foreign Reserves 231073 3.48 -48692 -0.58

Nonfin private sector foreign assets 16926 0.26 109064 1.24
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COLOMBIA
As % As %
8. National Accounts 1988 of GDP 1987 of GDP
Total Vslue Added Income (GOP) 6701426 100.00 8779424 100.00
Non~-Financisl Priv., Sector Income 6203397 78.64 7086758 80.72
Net Operating Surplus of Government 840700 9.68 648100 7.38
Indirect Taxes 833864 12.44 1092431 12.44
Less Subsidies -36636 -0.58 -47866 -0.S8
Government domestic consumption 642187 8.09 869810 7.81
Private Domestic consumption 4269500 63.7¢ 56849656 83.39
Govt investment (domestic) 367298 6.33 408366 4.85
Private investment (domestic) 803876 9.01 951032 10.83
Exports GNFS - Intermediate imports 9286488 13.88 1196672 13.62
Total Expenditures (COP) 8701428 100.00 8779424 100.00
Consumption 6331141 79.656 6913714 78.75
Gov’t Consumption 649800 8.20 671000 7.84
Private Consumption 4781341 71.36 8242714 71.11
Investment 12030286 17.98 1894429 19.30
Cov’t Investment 447200 8.687 §09000 5.80
Private Investment 766826 11.28 1186429 13.80
Exports of Goods and Nonfactor Services 1276129 19.03 16682693 18.94
Imports of Goods and Nonfactor Services 1107870 16.63 1491311 168.99
Gov’t Consumption Imports 7613 0.11 11490 0.13
Private Consumption Imports 66208 0.99 106902 1.22
Intermediate Imports 346662 6.17 487020 §.3
Government Investment Imports 89906 1.34 100646 1.15
Private Investment Imports 161960 2.27 234396 2.87
Nonfactor services 4456835 8.66 870867 8.50
GDP 8701426 100.00 8779424 100.00
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Government Value Added
Indirect Taxes

Direct Taxes from PR
Interest rec’d. from PR
Transfers to Govt. fr. Abr.

Total CA Gov. Sources

Government Savin
Borrowing from
Borrowing froa 8BS
Borrowing from PR
Borrowing from ROW

Total Gov. Sources
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Table 2
ZIMBABWE

T~Table for the Non Financial Public Sector (Oovornnnt)

Miliions of Zimbabwe dollars, and as %

Sources

Current

1987
GFY 436.00
Tl 1871.00
Tope 1507.00
16.GKTR 0.00

E.NTRGO 116.00

8428.00

Capitsel
1987

661.00
168.00

638.00

Uses

Account

of GDP

1987 1987
%

4.47 Qovernment Consumption Cg 2081.00
14.10 Interest Payments to P 13.8g 362.00
16.80 Govt. Transfers to PR GTR 760.00
0.00 Interest Payments to ROW 1.E.FBg 226.00

1.18 Government Seving :&‘ «369.00

Subaidies 439.00

36.28 Total CA Gov. Uses 3428.00

Account
1987 1987
%

-3,.79 Investment of Govt. 361.00
0.68 Inc.in direct lending to PR dGKTR 286.00
1.28
6.90
1.62
6.64 Total Gov. Uses 638.00

Note: Lower case d denotes s first difference.

(1) SgaGFY+TI-GSUB+TDpr+E.NTRGO-Cg-18.Bg-GTR-E1 .BFg

(1’) 1g+dGKTRaSg+dDCged(BSgedBgeE.dBFg

1987

20.99
3.02
7.711
2.32

-3.79
4.60

1987

3.61
2.93

8.54



Increase in vault cash
Increase in BS deposits
Increase in Currency
Increase in iR deposits
Foreign borrowing

Total CB Sources
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Table 38
ZIMBABWE

T-Teble for Central Bank
Millions of Zimbebwe doiiars, and as X of GOP

Sources Uses
Capital Account
1987 1987
t ]
dHbs -7.00 -0.07 Lending to Govt.
d0BBSch 2689.00 2.77 Lending to BS
dHpr 4,00 0.04 Lending to PR
dDBPRcb 0.00 0.00
E.dNFBcb -20.00 -0.27
240.00 2.47 Total CB Uses

(2') dDCgedDCbasdDCpr+E.dRch = dHbe+dDBBSche+dHpr
+dDBPRcb+E . dNFNcb

Accumulation of net reserves E.dRcb 223.00



Borrowing from CB

Incresse in Damand Deposits dDEPpr 06,00 0.97 Accumy
‘Increase in Quasi-Noney JQMON 396.00 4.07 Accunulation of depesite ot CB

Borroning from ROW

Total 88 Sources
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Table 4
1IBAWE

T-Table for Banking Systes
Witliona of 2imbabws dellers, and as % of GOP

Sources VUeeoo
Capital Aecount
1907 19087
%
d0Che 0.00 0.00 Londln‘eokvt.
stion of Vau

It Cosh

€.dNFRbe 0.00 0.00 Lending te Privete Sector

Accun. of net foreign reaerves

481.00 4.96 Tota! 88 Uses

(3') dCBSgediba+dDBASch+dCBSpr+E.dRbe = dOCbesdDEPpr
+dQUONSE . dNFBbe

1987

dCBSg 120.00
dHbe «7.00
dDB8Sch 269.00
dCASpr 92.00
E.dRbs 7.00
481.00

1997
%

1.23
-0.07
.n
0.98
0.07

4.98



Interest rec’d. from Gevt.
Paya. for Govt.Conaump.laports
Profit remittances

Interest rec’d. from PR

Paym. for PR Consump. Imports
Paym. for intermodiste Imports
Paya.for Govt. Inveata.Imports
Payn.for PR Investment Imports

Total CA ROW Sources

Saving of ROW

Incresse in CB net reserves
Increase in BS net reserves
Incresse in PR net reserves

Total ROW Sources

T-Table for The Rest of the Worid (ROW)
Wit'ions of Zimbabwe dollsrs, ond as %

Sources

Curro.nt
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Tabie 6
1IARWE

Uses

Account

Payments for Exports

of GOP

Net Transfers to Govt. -

Net transfers to PR
Workers' remittances

E.XQNFS
E.NTRGO
E.NTRPR
E.WREN

Intsrest on net PR reserves ;.!.Rpr

Savings of ROW

Yotal CA ROW Uses

Account

1987 1907
1.E.0Fg 226.00 2.32
€.Mg 277.00 2.8
r.E.0FL 98.00 1.01
1.E.0Fpr 36.00 0.37
E.MNpe 760.00 7.82
E.MINT 668.00 6.97
E.Igm 124.00 1.28
€.Ipm §12.00 §.27
2701.00 27.7¢
Capital
1967 1967
%
E14 -76.00 -0.78
€.dRch 223.00 2.29
€.dRbs 7.00 0.07
E.dRpr 0.00 0.00
i64.00 1.568

Ine.

Inc. in CB for. borrowing
Inc. in 8BS for. borrowing
Inc. in PR for. reservee
Direct Foreign Investmant E.JdDF]

Total ROW Uses

.n Govt. for.borrowing E.dBFg
€.dNFBcb
E.dNFBbs

€.d8Fpr

(5) Sf=i.E.BFgeE.Mger . E.DFI¢1.E.BFpre€. Mpr+E.MINT+E.Ign

+E. Ipm—E . XGNFS-E .NTRGO-E .NTRPR-E.WREM-1 .E.Rpr

(8?) E.dGFgeE.dNFBch+E.dNFRbe+E.dBFpreE.dDFI = Sf+E.dRch
+E.dRbe+E.dRpr

1987

2081.00
116.00

-37. 00
18.00
~76.00

2701.00

1987

168.00
-26.00
0.00
62.00
-40.00

164.00

1987

27.87
1.18

-0 1]
0.19
-0.78

27.78

1987
%

1.62
-0.27
0.00
0.64
-0.41

1.58



Centrs) Qovt. Consumption
Private Consumption
Central Govt. Investment
Private Investaent
Exports of GNFS

Less:
Central Govt.Consumption
Priv. Consumption Imports
Central Govt.Invest.Imports
Priv. Investment Imports
Intermediate goods Imports

Total NA Sources
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Table 7
LZIMBABWE

T-Table for the Nationai Accounts
Mitilons of 2imbabwe doliars, and as % of GOP

Sources

Current

1987
Co 2081.00
Cor 8689.00
Ig 351.00
Ipe 1444.00
E.XGNFS 2681.00
E.Mg 277.00

E.Mpr 760.00
E.Igm 124.00
€.Ipm §12.00
€. MINT 668.00

Uses

Account

1987
]

20.89 Governwent Value Added GFY
§7.16 PR Value Added PRFY
3.61 Indirect Taxes I

14.85 Less:
27.87 Subsidies asuB

2.88
7.82
1.28
5.27
68.87

9724.00 100.00 Total NA Uses

(7) GOP = CgeCprelgelpre+E. (XGNFS-Ug-lpr-Igm-MINT)
(7°) GDP = CFY+PRFY+TI-GSUB

1987 1987
|
436.00 4.47

8366.00 65.93
1371.00 14.10

438.00 4.50

9724.00 100.00
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