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P R E F A C E 

Over the past two years, the Research Section of the 
Economic Department of the Reserve Bank has been 
engaged, among other tasks, on a project to construct a 
quarterly macroeconometric model of the New Zealand 
economy. In the Bank's first Research Paper, which 
described a preliminary version of the model, it was 
stated that the project has three main aims: first, to 
provide the opportunity for research work which hope­
fully will lead to an improved understanding of the way 
in which the economy functions; secondly, to create a 
framework within which it may be feasible to assess the 
likely effects of alternative sets of policy actions; and, 
thirdly, to be able to generate an internally consistent 
and relatively wide-ranging set of short-term forecasts 
of major economic variables. 

Although the model has been constructed mainly for 
internal use within the Bank, a series of Research Papers 
and Bulletin articles has been published in the hope 
that these might not only make the research results 
available to a wider audience but also attract criticism 
which will enable us to improve the work and perhaps 
stimulate others to test alternative specifications. The 
Research Papers listed at the end of this volume have 
described the model as a whole (Paper No. 1 and the 
present Paper) ; various sectors of it (monetary, imports, 
consumption, and taxation relationships in Paper Nos. 
2, 5, 6 and 7 respectively); our efforts to overcome data 
shortcomings (Paper No. 3, with another group of 
papers currently in preparat ion) ; and some of the 
econometric problems involved in this type of work 
(forthcoming Paper No. 10). The Bulletin articles on 
the model project attempt a basically non-technical 
exposition of various aspects of the research results (see 
Reserve Bank of New Zealand Bulletins for April and 
December 1972, and January/February 1973). 

Despite our efforts on the publication side however, it 
should be made clear that substantial portions of the 
work as yet remain unpublished. For example, the model 
is now being used regularly to generate quarterly fore­
casts for up to two years ahead, although obviously it is 
necessary for us to feel our way fairly cautiously in this 
area. Accordingly, the results of these forecast exercises 
have been circulated mainly within the Bank to date, 
although the results are naturally subject to comparison 
with those produced by other forecasting agencies. 
Similarly, the model project has encouraged the Bank 
to devote considerable resources to building up a com­
prehensive suite of computer programs (our Database 
system) to handle all research work related to data 
storage, data transformation, equation estimation, model 
simulation, forecasting, and so on. These programs, to­
gether with the Bank's comprehensive Database, have 
been made available to interested research economists, 
such as in the universities. 

The present Research Paper brings together in a sum­
marized form the major results of our work up to about 

mid-1972. Thus the Paper includes the latest 95 equa­
tion version of the Bank's model and some simulation 
experiments with it. The Paper comprises five studies, 
as follows: 

(1) A paper which discusses the various contexts in 
which simulation experiments can be conducted, 
the types of simulation open to the model builder 
for his experiments, the way in which simulation 
work can be used to generate overall model test 
statistics, policy multipliers, ex post and ex ante 
forecasts, etc. Some indication is given of our plans 
for future work in this area. 

(2) The major study in this Research Paper is a jointly 
authored description of the Bank's model and some 
initial simulations designed to help us explore the 
model's properties, and especially the inter-relation­
ships within the system of 51 behavioural equations 
and 44 identities. The paper discusses the general 
nature of the model, touches on some of its more 
important features, summarizes the data construc­
tion underlying the work, and outlines briefly the 
structure of the model on a sector-by-sector basis. 
More detailed analysis of the rationale for the 
specification of individual equations is to be found 
in other Research Papers. The historical control 
simulation is then discussed, including both pro­
cedures and results, followed by a description of the 
various policy simulations undertaken to test the 
impact on the system of changes in important: policy 
variables. Appendices to this paper set out (a) a 
brief chronology for the New Zealand economy 
for the model estimation period, (b) tables of simu­
lation results, (c) simulation input data, (d) nota­
tion and (e) full details of the equations and 
identities which comprise the model. 

(3) In the third study Colin Gillion, a senior lecturer 
in econometrics at Victoria University of Welling­
ton, discusses in a general manner the usefulness 
and limitations of econometric models, drawing 
upon areas of some controversy in economic policy 
—inflation and growth—to illustrate his arguments. 
There are references to three New Zealand models, 
including that of the Reserve Bank and two input-
output type models. The Bank is particularly 
pleased to publish M r Gillion's paper not only 
because the analysis is of general interest to econo­
mists, but also because it contains some independent 
views about the Bank's research work, in both a 
direct and an indirect sense. 

(4) The structural stability of the Bank's model, as 
illustrated by the Chow test in particular and other 
conventional econometric measures in general, is 
the subject of the fourth study in the present series. 



M r Giles produces a summary of a wide range of 
test statistics for the complete set of model equa­
tions, comparing the standard estimation period 
with an extended period. Equations which fail to 
meet the Chow test are discussed on an individual 
basis. 

(5) The planned re-estimation of the model by an 
iterated instrumental variables technique, with 
autocorrelation correction, is the subject of the final 
paper by Mr Giles. This brief note summarizes the 
range of large-model estimation procedures avail­
able, comments on the inadequacy of some methods 
which have enjoyed widespread acceptance in 
recent years, and discusses the latest theoretical 
developments in this field. These developments are 
quite recent, a situation which accounts for the fact 
that the Bank's model has not yet been re-estimated 
by a method other than ordinary least squares. 

The version of the Bank's model discussed in this 
Research Paper—the equations are set out on pages 
47 to 64—is a substantially improved, extended and 
updated version of the one published in Research Paper 
No. 1, Towards a Model of the New Zealand Economy, 
in September 1971. I t is larger and more complex, in­
cluding new behavioural functions (especially for per­
sonal income earners and the non-bank financial sector) 
and better articulated inter-relationships, as for example 
between the monetary, government and overseas sectors. 
Similarly, the linkages between the real expenditure and 
monetary sectors are emphasized. Equations for some 
sectors are significantly improved, such as in the private 
fixed investment area, where superior statistical tech­
niques have been used and more satisfactory theoretical 
specifications achieved as a result of the research which 
has been undertaken since the preliminary version of the 
model was published. The income tax equations also 
now seem to be much more satisfactory, especially from 
the point of view of potential policy simulations re­
garding tax rate changes. 

Despite the belief of some economists and politicians 
that the New Zealand economy differs in some rather 
mysterious way from other similar foreign economies—a 
belief often reflected in an adherence to unorthodox 
economic management, such as through the use of 
extensive direct official intervention in the market 
system, and a rejection of some orthodox policies, such 
as interest rate manipulations—the Bank's model demon­
strates fairly conclusively that the use of relatively ortho­
dox economic theory will produce plausible econometric 
relationships. This alone must have some lessons for 
policymakers in so far as it relates to the way in which 
they think about how the economy functions. And as 
Mr Gillion comments in his paper, it should also per­
suade policymakers of the utmost importance of improv­
ing the statistical base and the forecasting framework 
upon which they rely. 

There is unfortunately scant evidence that policy­
makers pay much attention to at least some of the 
theoretical concepts which emerge as important in this 

type of research. The role of relative prices is a case in 
point. Relative price variables are important explana­
tory factors in most of the real expenditure equations 
and, similarly, interest rates are highly significant in a 
number of financial asset relationships. Yet, despite 
some changes in recent years, interest rate policy remains 
an essentially passive one, and the role of relative prices 
in influencing expenditures appears to be seldom men­
tioned in official economic analysis. Other theoretical 
considerations which have been found to be important 
in other countries and which are dominant in various 
sectors of the Bank's New Zealand model include the 
permanent income hypothesis as it relates to personal 
consumption expenditure, the accelerator model for 
explaining real investment spending, the stock adjust­
ment concept as a basis for specifying financial asset 
relationships, the Phillips curve approach as it con­
tributes to an explanation of real wages, the diversified 
asset portfolio approach to the monetary sector, and 
the importance of lags in many equations. Some further 
understanding of the length and nature of lagged re­
sponses to changes in exogenous policy variables could 
no doubt be of substantial assistance to policymakers, 
and some of the simulation exercises in this Research 
Paper throw light on the question. 

As for the future, we hope to pursue a co-ordinated 
plan of econometric research which will lead to further 
improvements in the model and help us gain additional 
experience on the operational side. Unquestionably, 
much remains to be done and we are acutely conscious 
of this fact. Econometric research in New Zealand is 
still very much in the developmental stages and, despite 
the elements of scepticism illustrated in M r Gillion's 
article in this Paper, we feel it is well worthwhile pur­
suing the research in more depth. On the other hand, we 
are aware of the difficulties involved in this type of work 
and have endeavoured to make our stance clear in 
various Research Papers. We are confident models can 
make some contribution to the achievement of the 
objectives outlined at the beginning of this Preface, but 
we are equally convinced that improvements will always 
be possible and that subjective judgements will always 
need to be skillfully blended with the construction and 
use of models if the latter are to realise whatever poten­
tial they may have. An awareness of both usefulness and 
limitations is essential. But the responsibility is as much 
upon the economist to appreciate the nature of the tools 
that econometrics provides, as it is upon the specialist 
econometrician to persuade the economist to under­
stand both the virtues and vices of models. 

With these comments in mind, it may be useful to 
summarize some of the future research areas we hope to 
investigate. 

First, work is well under way to revise and extend 
much of the data underlying the present version of the 
model. In particular, work is progressing on a new 
aggregate expenditure series (the model's proxy for 
gross national product) , personal disposable income 
data, new employment statistics with a more satisfactory 
split between the government and private sectors, a 



potential employment series, and a capacity output con­
cept. I t is intended that the results of this research will 
be published as a separate Research Paper, which will 
also contain an outline of the Bank's Database com­
puter program system and a description of the inter­
polation technique being used in some of the data 
construction. 

Secondly, work on the equations within the model 
continues and three major Research Papers are cur­
rently being drafted in preliminary form: one covers the 
investment equations, including the mortgage market; 
anther discusses central government financing transac­
tions including both a statistical and an econometric 
analysis (the latter discusses the non-bank financial re­
lationships contained in the mode l ) ; and the third paper 
analyses the research which has been carried out to 
explain the behaviour of inventory investment in New 
Zealand. These papers will probably be published at 
some stage during 1973. 

Thirdly, econometric aspects of the research have 
been under fairly intensive investigation over the past 
year or so, with the result that some new statistical tests 
and techniques have been introduced into the range of 
computer programs used to estimate the equations and 
solve the model. One outcome of this work is a forth­
coming Research Paper which contains a series of essays 
on the problems of bridging the gap between econo­
metric theory and practice. More importantly for the 
future, we hope to be able to pay more attention to 
single equation estimation problems, particularly those 
of serial correlation, and simultaneous equation estima­
tion procedures. In investigating the latter, we had 
planned initially to employ a two stage least squares 
procedure, using a structurally ordered instrumental 
variables technique to obtain a truncated regressor set 

of predetermined variables. Work on this commenced 
during 1972, but was held over when it became 
apparent that a more acceptable recently developed 
technique would be an iterated reduced form instru­
mental variables estimation procedure, with autocorrela­
tion correction (known as I.I.V.A.) As mentioned 
earlier, this subject is discussed in a brief note in this 
Research Paper. 

Fourthly, once the revised data set is available, we 
hope to re-estimate and up-date the model incorpor­
ating further improvements to the structural equations, 
in order to provide a basic model for much more inten­
sive simulation experiments. Some of the possible re­
search areas are outlined in this Research Paper, but 
particular emphasis will be given to exploring the simu­
lation properties of the system as a whole and the 
policy and other multilpiers inherent in the model. 

Fifthly, we plan to extend further the Bank's Data­
base and associated set of computer programs, with the 
primary intention being to assist with the tasks just out­
lined. 

I t will be apparent that economic research is a self-
promoting exercise in the sense that it always raises the 
need for yet further research. Accordingly, it is hoped 
that the present Research Paper will be treated as a 
report on work in progress and perhaps it will stimulate 
others to criticize and improve upon our efforts. Finally, 
it should be made clear that the individual authors of 
the studies in this Paper accept full responsibility for the 
views they express. In particular, these views do not 
purport to represent those of the Reserve Bank. 

R. S. DEANE. 



MACROECONOMETRIC MODEL SIMULATION 

CONTEXTS AND USES(1) 

R . S . D E A N E 

T h e process of reformulating the Reserve Bank's 
quarterly macroeconometric model into an operational 
entity is now sufficiently well advanced to warrant some 
firmer plans for the model's actual use. Accordingly, this 
paper outlines some of the major types of simulation 
experiments which may be worth pursuing and the con­
texts in which they could profitably be employed. In the 
main, the paper discusses the principles involved; specific 
details of individual experiments will be decided upon as 
the research proceeds. But it seems advisable initially to 
establish some reasonably well-defined framework within 
which the simulatio n work can be pursued in a co­
ordinated fashion. The specification of such a frame­
work has a number of additional advantages: for ex­
ample, it may help clarify the terminology used in this 
area, it offers some guide as to future computer program 
requirements, and it may condition the nature of the 
equations included in the model to be simulated. The 
paper is deliberately mainly non-technical in content. 

S I M U L A T I O N C O N T E X T S 

Model simulation is simply the process of drawing 
together all the equations and identities which comprise 
the model as a whole; solving them as a set of simul­
taneous relationships; and determining the model-
generated values of all the variables explained within 
the model (the endogenous variables). In simulation the 
value of the exogenous variables must be supplied: these 
are essentially variables assumed to be determined out­
side the system such as export receipts, policy factors such 
as government expenditure and tax rates, and other 

(t) Although the contents of this paper are clearly the author's 
own responsibility, a debt of gratitude is due to D. E. A. 
Giles and M. A. Lumsden, both of whom offered valuable 
comments on an earlier draft. Although this paper does not 
discuss the Reserve Bank's computer simulation program, a 
brief summary of the iterative technique used is contained 
in Deane, R. S., Towards a Model of the New Zealand 
Economy, Research Paper No. 1, Reserve Bank of New 
Zealand, Wellington, September 1971, p. 21. Further details 
of the program, and the extensive modifications to it which 
have been introduced by A. B. Sturm to facilitate easy 
comparison of alternative runs and tabular presentation of 
forecast results, are available on reauest to the Bank. 

minor items which may not warrant individual equa­
tions. Simulation can be undertaken in a variety of 
contexts: 

(a) Historical, where the ability of the model to track 
out the past is examined by generating values of the 
endogenous variables over the estimation period of the 
equations and comparing such values with the actual 
observed historical values. The historical analysis may be 
long-term, covering the longest available period, or short-
term, concentrating on specific time periods. In addition 
the whole-model simulation values can be compared 
with the results obtained from the single equation esti­
mation method used to derive the structural parameters 
of the model in order to help gauge to what extent the 
errors are due to the use of an overall model environ­
ment rather than a single equation environment. 

(b) Ex post forecasting, where the model is used to 
estimate what happened to the economy beyond the 
model's sample period, such estimates again being com­
pared with the known out-turn. Obviously, ex post fore­
casting constitutes a more stringent test of a model's 
structure and likely forecasting ability than a purely 
historical simulation over the estimation period. In both 
cases, known values of the exogenous variables are 
supplied. 

(c) Ex ante forecasting, where predictions of the 
exogenous elements must first be arrived at and supplied 
to the model before it can calculate the endogenous 
values. This is a genuine forecasting test, and the success 
of the model forecasts can be judged only after the event. 
Once the economy has actually moved through the fore­
cast period, a historical analysis can be conducted using 
known exogenous values to help sort out the extent to 
which initial forecast errors were due either to model 
deficiencies or to poor predictions of the exogenous vari-

(d) Stationary states can be created by literally 
making time stand still—exogenous values for a selected 
time period are used to create a set of stationary data in 
which only seasonal fluctuations are incorporated. The 
removal of all other variance in the exogenous series 
facilitates the abstraction from particular periods of 
history and may provide a better opportunity to gauge 
the effects of alternative shocks on the model in a rela­
tively controlled environment. 



T Y P E S O F S I M U L A T I O N 

The following classifications may be useful in clarify­
ing the terminology and methodology used in simulation 
work. 

(a) Static and dynamic simulation. Static or one-step 
simulation involves supplying the model with not only 
projected values of all exogenous variables but also the 
actual recorded lagged values for the endogenous vari­
ables for each quarter. I t should be noted that lagged 
endogenous variables appear in many equations as im­
portant explanatory factors. On the other hand dynamic 
simulation produces estimates or forecasts on the basis 
not of supplied lagged endogenous variables (other than 
in the base period) but rather through the use of model-
generated lagged values. This procedure thus involves 
the carrying forward of one quarter's calculated endo­
genous values to become the next quarter's lagged values. 
In a historical context dynamic simulation is clearly a 
more stringent test than static simulation. Similarly, the 
former technique is necessary for forecasting more than 
one quarter ahead, although in forecasting exercises it 
is likely to be advantageous to commence the simulation 
in a period for which the most recent known data are 
available. Whereas static simulation ensures that the 
model is continually constrained to follow closely the 
actual path of the endogenous variables, dynamic simula­
tion reveals the model's inherent dynamic characteristics. 
In essence, the latter procedure allows the model to 
develop a life of its own, so to speak. 

(b) Deterministic and stochastic procedures. Deter­
ministic simulation is the well known usual type of simu­
lation which conveniently ignores the existence of 
stochastic elements in the individual behavioural equa­
tions of the model. In contrast, stochastic simulation 
requires the application of a random shock element to 
each equation when the model is being solved. Stochastic 
disturbances are drawn from assumed pre-specified dis­
tributions, such as multivariate normal distributions with 
mean zero and covariances equal to those of the residuals 
of the relevant equations. The important point is that 
the distributions should reflect the actual model struc­
ture as far as possible. Stochastic experiments involve 
repeated trials with the same model over the same time 
period where only the random disturbances vary from 
trial to trial. From this one can derive means, variances 
and covariances of individual estimates of the endo­
genous variables which assist judgments about the 
model's stability, parameter sensitivity, and time path 
characteristics. Although stochastic simulation is a more 
costly and time-consuming business than deterministic 
simulation, it offers the possibility that the averages over 
a large number of replications may give better results 
than the single set of endogenous values obtained from 
deterministic simulation apart from yielding more infor­
mation about the model generally. However, initial tests 
with the Bank's model will probably be restricted to the 
deterministic type. 

(c) Control and experimental solutions. A historical 
control solution is obtained by using known values for 
the exogenous variables with all regression coefficients 
as actually estimated for the model. Experimental solu­
tions can then be derived by varying some Of the exo­
genous values and /o r some of the equation coefficients 
and these simulations can be compared with the initial 
control solution. The latter simply constitutes a basis for 
comparison and hence, in genuine forecasting exercises, 
there may be a nominated "control" solution (e.g. com­
monly agreed exogenous predictions and a "no change" 
policy situation) which can then be used for comparison 
with a range of simulations involving different mixes of 
policy assumptions. 

(d) Whole model or block analysis. Depending on the 
information required, a model can be simulated either 
as a total entity or by individual blocks or sets of blocks. 
For instance, the Bank's model comprises four major 
blocks: private demand; employment, wages and prices; 
monetary; and government. I t would not be difficult to 
simulate the blocks separately as well as jointly, an exer­
cise which could throw considerable light on the model 
structure and help identify particular areas of weakness. 
In some cases, computational requirements may eliminate 
the possibility of whole-model simulation and block 
analysis is then the only alternative available. 

(e) Short or long period. A major historical analysis 
of the model would demand a dynamic simulation over 
as long a period as possible. However specific research 
jobs, such as an investigation of the 1967 recession in 
New Zealand or the examination of short run policy 
multipliers, may require simulations over shorter periods 
(say 4 or 8 quarters). Successive short period analysis 
enables comparisons to be drawn between simulations 
covering different periods of economic activity, employ­
ing different sets of exogenous data, and commencing in 
different base dates. Changes in initial conditions can 
have an important bearing on the results obtained from 
a model.-

(f) Residuals analysis. Although this is not really a 
form of model simulation as such, it is worth recording 
that prior to any simulation work with a new or altered 
model, a residuals analysis should be carried out. This 
analysis reproduces the single equation regression esti­
mates by solving the equations which are written into the 
computer program, thus ensuring the accuracy of all 
simulation inputs (coefficients and data) by facilitating 
a comparison of corresponding residual patterns. These 
single equation estimates can be usefully compared with 
the static and /or dynamic model-generated estimates. 

U S E S O F S I M U L A T I O N 

Model simulation can be used to help economists and 
policymakers understand the nature of the economy 
rather better than otherwise; to improve their ability to 



forecast future changes in aggregate activity; and to 
compare in a more reliable manner alternative courses 
of policy action. The following more specific purposes 
can be listed as potentially useful in the case of the 
Bank's model. 

(a) Simulating history by seeing how well a set of 
equations tracks out the past is a useful method of 
validating a model and its dynamic properties. A close 
correspondence between what actually happened and 
what the model claims happened is a necessary first step 
in the validation process. 

regard to their ability to predict changes in 
economic activity. The following examples re­
late to the naive "no change" and "same 
change" models. T i and T 2 have the values unity 
when the model is forecasting with the same 
R.M.S.E. as the corresponding naive predictor. 
Hence values less than one indicate that the 
econometric model in question provides predic­
tions of change superior to those of the selected 
naive models while values of T greater than one 
would show the econometric model to be 
inferior. 

(b) Following on from this, simulation tests with the 
whole model and with individual blocks of it should 
reveal areas of weak or inappropriate specification. 
Simulation performance thus becomes an additional 
criterion on which to judge an equation and its inter­
action with other equations. I t would also be interesting 
to compare the simulation results obtained from the 
same model estimated first by ordinary (single stage) 
least squares, and secondly by a consistent technique 
such as instrumental variables. I t is planned to apply a 
variant of the latter procedure to the reformulated Bank 
model. 

(c) Simulation opens up the possibility of introducing 
new test statistics to help judge the model's performance. 
Two illustrations can be cited: 

(i) T o measure the degree of correspondence, be­
tween actual and model-generated values of the 
endogenous variables, the widely-used root mean 
square error (R.M.S.E.) may be employed. 

R.M.S.E. 
( P . - A , ) ' 

t=i 

where P t is the predicted value calculated by 
the model in period t. 

A t is the actual observed value in period t. 

Alternatively, a ratio form (R.M.S.E.*) 
of this may be preferred over the absolute 
measure, as other direct comparisons may 
be made between values of this statistic 
computed for series of varying orders of 
magnitude: 

R.M.S.E.* = 

S ( P t - A t ) 2 

t=i 

X A t

2 

(ii) Theil's so-called inequality statistics could be 
used to help compare the econometric model 
with alternative forms of naive models, with 

T , = 

X ( P t - a t ) 2 

t=i 

2 a t

2 

t=t 

S ( p t - a t ) 2 

t=i 
T 2 = 

2 ( a t — a t - x ) 1 

t=i 

where pt is the percentage change between 
periods t and t—1 predicted by the 
model. 

at is the actual percentage change be­
tween periods t and t — 1 . 

Note: Tx = 0 if p t = a t 

Tx = 1 if P t = 0 
T 2 = 0 if p t = a t 

T 2 = 1 if p t = a t _ i 

(for all t) 

(d) The sensitivity of a model may be studied by 
using simulation techniques and introducing shocks to 
the system. For instance, the ability of the model to 
reproduce a major depression could be investigated by 
applying substantial exogenous shocks, such as via the 
external sector (e.g. a massive fall in export receipts). 
Similarly, the likely change resulting from the introduc­
tion of a major new consumer durable, such as colour 
television, could be examined in a hypothetical manner 
by arbitrarily altering consumption spending on durable 
goods (this becoming exogenous instead of endogenous). 
Sensitivity analysis can also be extended to include sub­
jecting the model to symmetric increases and decreases 
in important policy variables to help determine the extent 
to which induced changes in the model's endogenous 
variables are symmetric and /or linear. This would help 
answer such questions as whether there exist downward 
(or upward) rigidities in the model which make for 
asymmetric responses, or if the responses are found to be 
approximately linear, whether it would be simpler to 
work with a linearised version of the model. The idea of 



experiments of this type is simply to assist the under­
standing of the model's specific and general dynamic 
properties. 

Of course, the problem with both small and large 
shocks is the unreality of the assumption that all other 
things remain equal or, alternatively, how to derive a 
consistent set of exogenous variables applicable to the 
assumed changed situation. Thus, in reproducing a 
major depression through a change in export prices, 
what other exogenous factors would need to be altered 
and by how much? But this is getting beyond sensitivity 
analysis as such, and these considerations raise issues 
pertinent to the usefulness in a general sense of models 
in an economic situation which is substantially different 
from any prevailing during the model's sample period. 

(e) In assessing the sensitivity of a model to policy 
and other changes, it is of course possible to derive a 
range of multipliers to express the statistical relationship 
between a change in any individual variable and the 
associated change in every other variable. Because the 
computation and presentation of a complete set of multi­
pliers would be unnecessarily tedious, it is more usual to 
concentrate on relationships selected for their significance 
in either policymaking or economic analysis generally. 
Impact multipliers are normally defined in terms of 
immediate one quarter effects, while dynamic multipliers 
can relate to an effect spread over any nominated num­
ber of periods. With a large non-linear system of equa­
tions, these multipliers have to be computed by some 
suitable iterative method. For example, policy multi­
pliers can be determined with respect to changes in both 
fiscal (government expenditures and taxes) and mone­
tary policies. In the latter case the effect of a 1 percent 
change in money supply could, for instance, be traced 
through to its corresponding percentage impact on con­
sumption and investment expenditures, both in the 
current and successive quarters. Of course, in a non­
linear system the values obtained for either impact or 
long-run multipliers will depend upon the magnitude of 
the disturbance introduced into the system. 

(f) In endeavouring to understand past economic 
activity and changes in it, a model can be used to simu­
late hypothetical alternative courses the economy might 
have followed given different policy actions or external 
influences. The 1967 New Zealand recession is a case in 
point, where model simulations could assist in the exami­
nation of causes of both the downturn and the recovery. 
However, in studying what might have happened in 
contrast with what actually happened, the nature of the 
assumptions underlying the exercise would need to be 
spelt out very precisely. Some may judge speculation 
with a model to be even more precarious than specu­
lation without one! 

(g) Despite the claimed benefits of the econometric 
model approach to forecasting, it is surprising how many 
models have been constructed and then left to lie idle. 
But this seems to be explained largely by the fact that 

models have often been essentially academic exercises 
rather than applied efforts to construct and maintain 
them for forecasting purposes. This reasoning can be 
confirmed at least in part by reference to those models 
which have been successfully employed in applied day-
to-day situations. As far as the New Zealand case is 
concerned, it is clear that any reasonable model (econo­
metric or otherwise) would be a step in the right direc­
tion, if only because the only consistent, comprehensive 
and widely available forecasting framework seems to be 
that provided by the Institute of Economic Research. 
The major advantage of an econometric model, once 
constructed, for forecasting is the ease of use and the 
generation of wide ranging yet internally consistent data 
(assuming the availability of an adequate suite of data 
handling computer programs). Furthermore, alternative 
exogenous assumptions can be readily tested and the 
range of assumptions is necessarily made quite explicit. 
On the other hand, a model constitutes only one tool in 
the forecasting framework and considerable skill is 
obviously needed in applying the necessary subjective 
judgments. In this case, forecasting is essentially an inter­
active process as between model and forecaster. Not only 
is intelligent assessment of the model results required, 
but in addition progressive modifications must be incor­
porated as these become necessary. Thus this type of 
forecasting technique is likely to absorb considerable 
resources in both the developmental and operational/ 
maintenance stages. 

(h) Comparisons of econometric model forecasts with 
those generated by other means can be undertaken to 
the extent of common data and coverage. In New Zea­
land such comparisons could be carried out with respect 
to the present overseas exchange transactions estimates, 
the occasional official forecasts of financial magnitudes 
and the Institute's quarterly predictions of gross national 
product and its components. In the latter case, percent­
age changes in roughly equivalent data could be com­
pared—precise comparisons would be impossible given 
the different sets of data used in the two exercises. Com­
parisons with naive models have already been mentioned. 

. (i) Policy analysis is one of the major uses to which 
model simulation has been applied. This is true of virtu­
ally all the major models published in recent years. The 
Bank's model incorporates many policy variables, all of 
which can be altered in either a historical or a forecast­
ing environment to test the likely impact of a policy 
change on the rest of the economy. Policy variables are 
exogenous and simulation tests can incorporate either 
single variable changes or multi-dimensional changes 
where the effect of a different mix of several policy vari­
ables is examined. Economic objectives can be either 
constrained or unconstrained, e.g. the impact of alterna­
tive sets of policy actions could be examined subject to 
the constraint that the level of overseas reserves (or, say, 
the government budget outcome) remain the same as in 
some nominated control solution. 

At a more sophisticated level it is possible to explore 
hypothetical optimal policy solutions for the attainment 
of a given set of objectives through the use of simulation 



procedures in which cost functions are incorporated. 
This involves specifying the desired path of economic 
activity by nominatinig certain important endogenous 
variables as representative of the economic objectives 
and specifying desired paths for each of them. Cost 
functions can be attached to these variables to penalise 
departures from the desired objectives. Similarly, it is 
necessary to specify the policy instruments which are to 
be solved for, and again cost functions can be specified 
to ensure that the resultant values are within realistic 
and acceptable bounds. The system is designed to solve 
for the mix of policy instruments which enable the speci­
fied objectives to be achieved at the lowest cost. 

T o varying extents, the Bank's model incorporates 
variables which represent policy objectives, with the 
major exception of unemployment for which a reason­
able equation has not yet been developed (although 
work in this area is proceeding). On the other hand the 
levels of both total employment in industry and notified 
vacancies are incorporated in the model. As for the other 
objectives, the model contains a range of price variables 
(internal stability); overseas reserves is included with a 
separate import equation (the balance of payments 
objective); economic growth is represented in proxy 
fashion by the real aggregate expenditure series; and 
income distribution is partially accounted for by various 
factor share relationships (covering wages, company 
profits and other personal income) and through inclusion 
in the calculations of the statutory tax rate variables. 

Policy simulations can be carried out either by varying 
the exogenous policy variables explicitly included in the 
model (these are listed below) or by imposing certain 
patterns on selected target variables. For example, to 
examine the implications for economic activity of a 
"successful" import licensing policy it would be possible 
to treat total imports as given or exogenous at the policy 
agreed level. Similarly, the level of desired bank advances 
could be supplied to the model directly, rather than 
treated as endogenous and constrained only in part by 
actual policy variables. Although the foreign exchange 
rate is not included in the model, some idea of the 
impact of a devaluation could be obtained by a simula­
tion which incorporates relevant changes in the export 
and import price index assumptions (both these prices 
indexes play a role in the model) . Wage/price guidelines 
policy could be tested by treating both wages and prices 
as exogenous, increasing say at the policy-desired rate 
over the forecast period. 

The following major policy variables are currently 
included explicitly in the model: 

- Tax rates on personal and company incomes, with 
salary and wage earners and other persons being dis­
tinguished as separate categories. There are also in­
direct tax equations although in most of these cases 
the tax rates are implicit rather than explicit, for 
various reasons. 

- Interest rates on short-term government securities, 
trading banks' fixed deposits, and the average mort­
gage interest rate (although die last mentioned is cur­
rently endogenous). 

- Trading bank cash reserve ratios on demand and time 
liabilities (to provide statutory minimum balances in 
the model) . 

- Government security investment ratios for financial 
institutions are included with respect to savings banks, 
life insurance companies, money market dealers, and 
finance companies. 

- General wage orders are incorporated as an explana­
tory variable in the wage equation. 

- Hire-purchase regulations are represented through a 
hire-purchase finance variable in the consumer 
durables equation. 

- Import licensing policy is accounted for by specially 
constructed variables in the imports equation and the 
plant and machinery investment function. 

As the model expands to cover further aspects of the 
economy, and as changed circumstances may demand, 
new policy instruments will be introduced. 

One of the major problems in simulation work of this 
type is the selection of appropriate and realistic experi­
ments. Clearly, the number of potential combinations is 
infinitely large. This is essentially a problem in experi­
mental designS2) Two different types of experimental 
objectives can be distinguished: first, the desire to find 
that combination of factors for which the response vari­
able is optimized and, secondly, the need to explain the 
nature of the relationship between a response variable 
and a factor which can be controlled (e.g. consumption 
expenditure as a response variable and personal income 
tax as a controllable factor). In designing experiments 
of this type, three main problems emerge: 

- Government non-wage expenditure including transfers 
(wage payments are linked to the product of govern­
ment employment and the government sector average 
wage, with the latter being determined endogenously 
as a function of private sector wages). 

(2) I am grateful to D. E. A. Giles for suggesting the ideas in 
this section on experimental design. 



(i) Size—there is a need to make a somewhat arbit­
rary choice between an exceedingly large number of 
available combinations. These include not only the fac­
tors within the model but also the possible variations in 
and combinations of exogenous variables. 

(ii) Stochastic convergence—information about popu­
lation averages is obtained by studying sample averages 
in this type of work. If the sample averages are deduced 
from several alternative runs on the computer, then the 
greater the number of runs, the better the convergence 
which is obtained of the sample averages to the unknown 
population averages. 

(iii) Multiple response—this problem arises when 
there is a desire to observe many different response vari­
ables in a given experiment. In some instances, it may 
be possible to treat this type of experiment as a set of 
several experiments each with a single response, or pos­
sibly amalgamate several variables into one indicator to 
reduce the number of experiments required. 

I N I T I A L S I M U L A T I O N S 

In the longer term the extent of simulation experi­
ments will depend on the success of the model itself and 
the resources available to devote to this type of research, 
including both computer and personnel resources. How­
ever, in the immediate future the likely pattern of work 
is clearer. The following exercises have either been car­
ried out or are planned for the future: 

(a) A historical dynamic control simulation has 
already been carried out with the latest 95 equation 
version of the model, covering the period 1965(3) to 

1970(4), with ex post forecasts being generated for 
1971(1) to 1971 (4) . A range of policy simulation experi­
ments has also been conducted and these results are 
reported in another section of this Research Paper. ( 3> 

(b) The lessons of this experience are being carried 
through to the incorporation of improvements in the 
model equations and the underlying data framework. I t 
is hoped that subsequent to this further historical simu­
lations will be carried out, with particular emphasis on 
the derivation of both impact and longer term policy 
multipliers. 

(c) The generation of regular forecasts is planned for 
the future, although these will be primarily designed for 
internal use within the Bank. After a reasonable period 
for preliminary testing, it is also hoped that the model 
will be used for specific research jobs—the testing of 
policy alternatives or other matters which may be cur­
rently relevant. 

(d) In the longer term, it may be feasible to pursue 
more sophisticated simulation work, including for ex­
ample experiments involving policy optimization pro­
cedures, stochastic simulation techniques, and stationary 
state environments. 

Finally, any econometric model's usefulness is depen­
dent not only on its own performance but also very much 
on the skill of its users. I t is obviously important for such 
users to be fully aware of the model's capabilities and 
limitations. The types of simulation procedure outlined 
in this paper offer one highly useful way through which 
such an awareness can be gained. 

(3) See Deane, R. S., Lumsden, M. A., and Sturm, A. B., "Some 
Simulation Experiments with a New Zealand Model", in this 
Research Paper. 
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SOME SIMULATION EXPERIMENTS WITH A 
NEW ZEALAND MODEL" 

R. S. DEANE 
M. A. LUMSDEN 

A. B. STURM 

1. I N T R O D U C T I O N 

If a macroeconometric model is to be a viable opera­
tional entity, simulation experiments with the model as 
a whole should be an integral part of the research pro­
ject. Earlier versions of the Reserve Bank's model of the 
New Zealand economy, as described for example in 
references [1] and [2], were subject to successful dynamic 
historical simulation tests but with rather limited objec­
tives in mind: (a) to ensure that the model was capable 
of tracking out the path of past economic activity reason­
ably well, and (b) to reveal deficiencies in the model 
structure as a basis for incorporating further improve­
ments. While these objectives are obviously still import­
ant, the model has now expanded to a stage where it is 
probably desirable to pursue a number of additional 
aims through the medium of simulation experiments: 
(a) to examine more closely the dynamic properties of 
the model as an entity, (b) to determine the implicit 
policy and other multipliers inherent in the system of 
equations, (c) to see whether or not simulation tests can 
throw additional light on history, and assist in an im­
proved understanding of the way in which the economy 
operates, (d) to generate forecasts, and (e) to test 
alternative policy assumptions in a genuine forecasting 
context. 

This paper is a tentative step towards meeting some 
of these objectives and it is hoped that future research 
on the model will move further in these directions. It is 

(1) This paper was initially presented in a slightly different form 
to the New Zealand Association of Economists' Conference 
at Massey University, Palmerston North, 23-25 August 1972, 
and the Australian and New Zealand Association for the 
Advancement of Science 44th Congress at Sydney, 14-18 
August 1972. 

The present paper owes a substantial debt of gratitude to 
other members of the Research Section who have con­
tributed not only to the various sector equations but also 
to the project in an overall sense, and especially to the 
simulation work. These members include A. C. Fenwick, 
D. E. A. Giles, D. Grindell and P. J. Ledingham. On the 
programming side, Miss M. G. Griffin has provided valuable 
support; and the Research Section's three clerical assistants, 
Miss K. A. Duggan, Mrs. E. R. Shingleton and J. S. R. 
Woodhouse, have also contributed generously to the work. 
As usual, other members of the Economic Department of 
the Bank have willingly supported the research. Naturally 
the views expressed in this paper are the authors' own and, 
in particular, they do not purport to represent those of the 
Reserve Bank. 

recognised explicitly that simulation experiments are 
hypothetical. They involve substantial assumptions about 
the structure of the economy (as reflected, for example, 
in the set of equations), the paths of the exogenous vari­
ables and the state of knowledge about the economy at 
the time of introducing some policy change other than 
that which actually took place. Some of these assump­
tions are described in the present paper, but greater 
detail on much of the structure and construction of the 
model is contained in separate research papers on in­
dividual topics. A list of references to these is given at 
the end of the paper. But, even given the range of 
assumptions, it is nevertheless claimed that a well-
formulated econometric model offers the potential to 
reveal new information about the nature of an economy, 
including not only what has happened to it but also 
what may happen to it in the future. 

Clearly, forecasting with a model such as the one 
described here is by no means a straight-forward exer­
cise in simulation. I t is emphasised in the paper's con­
clusion that an econometric model is only an additional 
tool of analysis. Subjective judgments, always important 
in model construction and use, become especially rele­
vant in a forecasting situation. Where necessary, as for 
example when wage/price controls are newly introduced 
or if some major exogenous event is expected to influence 
confidence and /o r economic behaviour, subjective judg­
ments must be imposed directly or indirectly on the 
model and the predictions it helps to generate. Model 
forecasts should never be taken simply at face value, 
but must be assessed in the context of their particular 
economic, social, institutional and political environment. 

The current version of the Bank's quarterly model 
contains 95 equations, including 51 behavioural or esti­
mated relationships and 44 identities, divided into 13 
sectors as summarised in Table I. The model is basically 
Keynesian in structure, being strongly demand-orientated 
and concerned primarily with questions of short-term 
stability. Some emphasis is given to the monetary (banks 
and non-banks) and government sectors, reflecting the 
particular interests of a central bank. In addition, the 
framework reflects some of the difficulties involved in 
constructing a model for a country which lacks a set of 
official quarterly national income accounts and suffers 
also from a rather long list of other data deficiencies. 
The manner in which some of these are overcome is 
summarised in section (3) of the paper. 



TABLE I 
S U M M A R Y O F M O D E L E Q U A T I O N S 

Equation Number of Relationships 
Numbers Behavioural Identities Total 

A Private demand: consumption 1 - 7 4 3 7 
B Private demand: investment and mortgage finance ... 8 - 1 8 7 4 11 
C Overseas t rade 1 9 - 2 4 3 3 6 
D Aggregate expenditure 2 5 - 3 1 — 7 7 
E Employment and productivity 3 2 - 3 3 1 1 2 
F Private income ... 3 4 - 4 7 5 9 14 
G Prices 4 8 - 5 5 5 3 8 
H Monetary sector: currency and trading banks 5 6 - 6 3 5 3 8 
I Monetary sector: savings banks 6 4 - 7 1 5 3 8 
J Monetary sector: non-bank financial institutions 7 2 - 7 9 5 3 8 
K Government sector: income taxation 8 0 - 8 4 4 1 5 
L Government sector: other taxation 8 5 - 9 1 6 1 7 
M Government sector: other 9 2 - 9 5 1 3 4 

T O T A L 51 44 95 

Some of the major features of the model are discussed 
in section (2) while an outline of the structural equa­
tions is provided in section (4 ) . The historical control 
simulation is analysed in section (5) and some prelimin­
ary alternative policy solutions are discussed in section 
(6) . The latter include a 10 percent increase in real 
government non-wage expenditure throughout the simu-
altion period, 1965-71; a 10 percent higher level of 
monetary benefits than actually occurred; a backdating 
of the 1967(4) devaluation to 1967(1); an earlier appli­
cation (by one year) of direct controls over bank 
advances and imports; and a hypothetical experiment to 
ease the 1967 recession by a combination of policy 
changes. The benefit of knowledge acquired from hind­
sight is acknowledged. 

A set of appendices (A to E) provide a brief chron­
ology of the New Zealand economy, tables of simulation 
results, details of simulation inputs, a listing of the nota­
tion and statistical measures used in the paper, and full 
details of the 95 equations and identities. 

I t should be noted that although the model is cur­
rently estimated by ordinary least squares, work is under­
way to re-estimate the equations using an iterative simu­
lation-generated instrumental variables technique follow­
ing methods discussed by Giles in a note on page 89 
of this Research Paper. 

2 . M A J O R F E A T U R E S O F T H E M O D E L 

Some of the more interesting general features of the 
model, especially in relation to the simulation results, 
can be summarised as follows: 

(a) First, despite the problems caused by data deficien­
cies and relatively extensive direct interference by 
government in the market system, the equations 
which have been developed to date suggest that 
economic behaviour in New Zealand accords reason­
ably well with orthodox economic theory. 

(b) This is confirmed by the obvious importance of 
relative prices and interest rates in the expenditure 
equations and the financial asset relationships re­
spectively. Responses to changes in these relative 
prices seem to be of more significance in New Zea­
land than government has perhaps conceded in its 
policy preferences. 

(c) The model contains a wide variety of policy vari­
ables covering not only the orthodox instruments— 
such as tax rates, interest rates, government expen­
diture, trading banks' cash reserve ratios, savings 
banks' and other institutions' government security 
investment ratios—but also a range of other direct 
controls. The latter include allowance for import 
licensing and official ceilings on bank credit. 

(d) Many of the equations highlight the importance of 
lags in the process of economic adjustment. While 
economic theory does not often have very much to 
say about the nature and length of such lags, econo­
metric investigation does help to provide much more 
information in this area than would otherwise be 
available. In policy simulation exercises it is of some 
interest to examine the time taken for policy changes 
to feed through the system. 

(e) Some effort has been made in the present model to 
establish strong linkages between the various sectors. 



These include the usual inter-relationships between 
incomes and expenditures, prices and wages, em­
ployment and output, and so on. In addition, the 
financial variables, themselves influenced by general 
economic activity as well as policy considerations, 
have an impact on a range of expenditures, includ­
ing that on durables, dwellings, other buildings, 
plant and equipment, and imports. On the other 
hand some of the major financial variables are 
subject to short-term supply constraints via the 
government domestic borrowing variable which in­
corporates the influence of the outcome of the 
government, overseas and Reserve Bank trans­
actions on the private sector. The government sector 
is further linked to the private sector not only 
through the usual taxation relationships but also 
because the important government financing opera­
tions are explained endogenously. Thus an injection 
of funds by government, such as through a tax cut, 
would lead to higher disposable incomes, increased 
spending, and hence a greater return flow of direct 
and indirect tax. Furthermore, the stimulus to 
incomes would be reflected in increased holdings of 
financial assets and hence additional government 
borrowing (government security ratio requirements 
operate for most New Zealand financial institu­
tions). Substantial leakages would also occur 
through the overseas sector (higher imports) as the 
later simulation results clearly indicate. Thus the 
private, government, foreign and domestic financial 
sectors are strongly inter-related in the model. 

(f) The major exogenous variables in the model at pre­
sent, apart from the policy instruments just men­
tioned, are government real non-wage expenditure, 
export receipts, export and import prices, and farm 
incomes. Some other exogenous variables of lesser 
importance are notified job vacancies, the interest 
rate on trading banks' fixed deposits of large 
amounts and for terms of up to three months, and 
overseas capital inflows and outflows. 

3 . DATA C O N S T R U C T I O N 

Because New Zealand lacks any official quarterly 
national income accounts and also suffers from serious 
data deficiencies in other areas, it has been necessary as 
part of the present project to construct a substantial 
amount of new data for use in the quarterly model. 
Some of this material is described elsewhere and for 
present purposes it is necessary only to provide some 
indication of the nature of the unofficial data construc­
tion work which has been necessarily if unwillingly 
carried out. Naturally, there is an obvious and strong 
preference for the use of official statistics wherever these 
are available. 

(a) An aggregate expenditure series fulfils the role 
normally adopted by gross national product in an 

econometric model. This series, which is estimated 
in both current value and real terms, comprises the 
sum of the normal range of expenditures which are 
used in national income estimation. These include 
proxies to represent the major items of consumption 
and investment spending, government expenditure 
and the balance of payments items. The data are 
presented in [12]. 

(b) In the absence of any official quarterly estimates of 
total personal disposable income a proxy series has 
been generated (see [3]) comprising the sum of 
salary and wage income (an official but unpub­
lished series), and quarterly interpolations of annual 
non-salary and wage personal income including 
company dividends. Quarterly payments of mone­
tary benefits to social security beneficiaries are also 
added. Specially estimated income tax statistics are 
deducted from (and refunds added to) the gross 
income series to yield disposable income. These tax 
series are seasonally adjusted in the case of the 
non-salary and wage categories to preserve compara­
bility with the quarterly interpolated series. 

(c) A complete set of government accounts on a quar­
terly basis has been prepared and presented in [6] 
and [11], covering not only current revenues and 
expenditures but also all the financing transactions 
both domestic and foreign. These data provide the 
basis for the taxation equations and the government 
security relationships. 

(d) A range of private sector wealth estimates has been 
prepared (reference [5]) to provide the stock data 
necessary in the investment equations. 

(e) The availability of this type of data facilitated the 
preparation of a government domestic borrowing 
series, which essentially represents the net cash 
injections impact of the overseas exchange trans­
actions, the outcome of the government accounts 
and Reserve Bank credit operations (see [6] for 
details). 

(f) A number of other proxy variables are also included 
in the model, such as the average wage income 
variables which are derived simply by dividing the 
quarterly salary and wage data by the correspond­
ing employment series. In the case of the latter, 
full coverage labour force statistics are not avail­
able and hence proxy variables were constructed 
using an employment in industry series covering 
about 70 percent of the labour force. Similarly, 
overseas exchange transactions statistics are used 
instead of normal balance of payments figures; 
retail trade turnover statistics provide the necessary 
indicators of consumption spending; and building 
permit issues and figures for building work put in 
place explain expenditures in the building and con­
struction industry. The list is unfortunately illustra­
tive rather than exhaustive. 



4 . STRUCTURE OF T H E MODEL 

Although the detailed structure of the present model 
will be described in a separate research paper, it may be 
useful at this stage to provide a summary of the nature 
of the equations set out in Appendix E. The notation is 
contained in Appendix D. 

(a) Private Demand 

Five categories of consumer expenditure are distin­
guished in the model: non-durables, durables, auto­
mobiles, services and rental value of owner-occupied 
houses. The first three categories of consumer spending 
employ the appropriate retail and wholesale turnover 
proxy series as dependent variables. The equations are 
based primarily on the Friedman-type permanent in­
come hypothesis, for reasons justified in [3]. In addition, 
allowance is made for the effects of relative prices and, 
in the durables equation, for the influence of holdings of 
liquid assets and the availability of hire purchase credit. 
The vacancies variable in the non-durables equation is 
incorporated to help offset deficiencies in the income 
series (part of which is based on quarterly interpolations 
of annual data as already mentioned) although some 
element of expectations may also be represented. Thus 
vacancies serve essentially as a cyclical variable. The 
demand for automobiles is also influenced by a transitory 
income variable and in this case the more broadly defined 
aggregate expenditure series is used instead of personal 
disposable income in order to allow for the effects of 
commercial (i.e. non-personal) purchases of vehicles. 
Expenditure on services, for which there is no quarterly 
data available in New Zealand, is linked in a simple 
manner to retail turnover of non-durables. The rental 
value of owner-occupied houses is based on the product 
of the stock of dwellings in real terms and the rent com­
ponent of the consumer price index. 

The generalised accelerator model is used to explain 
the various categories of private investment including 
permits issued for dwellings, work put in place on other 
(commercial) buildings, and investment in plant and 
machinery. The effect of replacement investment is 
allowed for through the incorporation of stock variables 
in each of these equations. Price influences are brought 
to bear where relevant and finance variables such as the 
money supply, the availability of new mortgage finance 
and the average interest rate on new mortgage regis­
trations also play a part. Allowance for lags is made 
usually through use of an adaptation of the Almon poly­
nomial procedure. The dwellings sub-model explains 
permits issued for dwellings, and links building work put 
in place on dwellings to these permit issues. The demand 
for and the supply of new mortgage finance is explained 
by a demand equation for mortgage registrations, link­
ing these to domestic expenditures and the interest rate 
variable; and a (supply) equation for interest rates, 
where these are determined by the availability of mort­
gage finance and official short-term government security 
yields. Because of the variability of permits issued for 

commercial buildings, this category of investment expen­
diture is explained by using the work put in place data 
as the dependent variable, linked directly through the 
accelerator mechanism to real aggregate expenditure. 
The lags in this equation are fairly long, ranging up to 
ten quarters. Investment in plant and machinery is 
explained in a similar manner although in this case a 
relative price variable, the ratio of domestic prices to 
import prices, is used to allow for the influence of a 
substantial proportion of imported plant and machinery. 
In addition, a capacity utilization variable is incorpor­
ated. This suggests that high capacity utilization will 
stimulate further investment in plant and machinery, 
although with some lag. The effect of import restrictions 
is represented through use of a dummy policy variable 
for licensing. Full details of the investment equations are 
given in [9]. 

The change in non-farm inventories is based on a 
modification of the stock adjustment model with some 
allowance for financial constraints being made through 
the inclusion of the change in bank advances. Unfor­
tunately, a buffer stock variable proved insignificant 
when added to this equation, although further experi­
ments are being carried out in this area. The theoretical 
basis is set out in [10]. 

There are a series of stock identities to explain the 
capital stock variables endogenously within the model 
and to allow for different depreciation rates which are 
reflected in the coefficients in these identities. 

The explanation for imports is in the form of a rela­
tively orthodox demand function, as described in [8]. 
The aggregate expenditure series again serves as the 
proxy output variable, with lags spread over six quarters, 
and other variables account for the influence of import 
licensing, relative prices, holdings of money, and capacity 
utilization/ 2 ) Current payments for imports depend on a 
distributed lag of c.i.f. imports and the influence of 
official trading bank overdraft credit restrictions, which 
allows for some variation in the basic relationship over 
time. Current overseas payments other than for imports 
are linked to the appropriate domestic and overseas 
explanatory factors. 

Equations 25 to 31 account for the various aggregate 
expenditure identities in both real and money terms, 
including a definition for capacity utilization and per­
manent aggregate expenditure. 

(b) Employment , Income and Prices 

In the present model employment is assumed to 
depend on output, with real domestic expenditure serv­
ing as a proxy for the latter. The Almon procedure is 

(2) The positive coefficient on capacity utilization is seen as 
reflecting the importance of supply bottlenecks (especially 
in the labour market) in New Zealand. Such supply con­
straints imply the need for manufacturers to restrain 
imports to a level with which existing capacity can cope. 
The demand influences are of course represented by other 
variables in the equations. For more details see [8]. 



used to estimate the lag structure. An equation was also 
estimated for notified vacancies, which play a role else­
where in the model, but because of simulation difficul­
ties this variable is currently treated as exogenous. 

T h e private sector average wage equation is a little 
unusual, being estimated in real terms in order to over­
come multicollinearity problems when all the necessary 
explanatory variables are included separately in the 
equation. The present formulation suggests that real 
wages are determined primarily by the trend in produc­
tivity, labour market pressures as represented by job 
vacancies, and general wage orders which are included 
through use of a suitable dummy variable. The govern­
ment sector average wage estimate simply reflects insti­
tutional arrangements linking this variable to private 
sector wage movements. Labour productivity is defined 
as a twelve-quarter moving average of real aggregate 
expenditure per employee. 

A series of factor share relationships explain salary and 
wage income (as an identity linking employment and 
the average quarterly wage variables); non-farm other 
persons' income, based on aggregate expenditure, export 
prices (to allow for external influences) and capacity 
utilization; and company income. The latter is explained 
in a similar way to other persons' income, while com­
pany dividends are based positively on company income 
and inversely on the level of real domestic activity. The 
latter effect reflects the desire to plough back a higher 
proportion of profits during periods of increasing real 
activity. 

There are a number of identities (equations 40 to 47) 
to explain the various personal disposable income con­
cepts, in both current and permanent form. 

The major categories of consumer prices—non-
durables, durables, transport and services—are driven 
primarily by unit labour costs, with the Koyck trans­
formation procedure being used to allow for the some­
times fairly long implied lags in the adjustment process. 
Where necessary other influences such as import prices, 
farm produce prices, tax rate changes and price expecta­
tions are also incorporated. The price expectation vari­
able is essentially a weighted moving average of the con­
sumer price index. The all-groups index is defined as the 
sum of its endogenous and minor exogenous components. 
The price deflator for the building sector is explained 
by changes in private sector average wage payments and 
capacity utilization. 

(c) Monetary Sector 

Because the model has been developed mainly for use 
within the Reserve Bank, a conscious effort has been 
made to explain the monetary sector in some detail in­
cluding not only the trading and savings banks (see [7]) 
but also some of the other major non-bank institutions. 
Most of the equations in this sector use the modified 
stock adjustment model under which it is assumed that 
the change in, say, a financial asset of the public is 
dependent upon current income, relative rates of return 

as represented by the own and competing rates of 
interest, the lagged stock of the relevant asset, and short-
term constraint variables. In particular, the government 
domestic borrowing variable appears to be an important 
influence in some of these equations and provides a 
convenient link between the monetary, government and 
overseas exchange transactions sectors. 

The major items in the trading banks' balance sheet 
which are explained in the model are demand deposits, 
fixed deposits, bank advances, holdings of notes, and net 
free cash plus holdings of government securities. The 
effect of the official ceilings policy on bank advances is 
allowed for by a crude policy dummy variable which is 
employed in the absence of any other satisfactory mea­
sure of the sometimes arbitrary policy changes. Banks' 
cash and government security holdings are determined 
effectively as a residual in the government domestic 
borrowing identity. At present the trading banks' balance 
sheet is forced to balance through the incorporation of 
a statistical discrepancy identity which ideally should 
feed back into the model. However, institutional pro­
blems and data deficiencies at present inhibit this. 

Savings bank demand and fixed deposits are explained 
in the orthodox way, and there are also other relation­
ships to account for savings banks' holdings of cash, local 
authority securities and government securities. The latter 
are established by a two-stage procedure under which 
required holdings of securities are explained by an 
identity (basically the product of the official security 
ratio and savings banks' deposits) while excess holdings 
of securities are explained in a behaviourial manner. 
Institutional consideration suggests that private sector 
lending by the savings banks is appropriately treated 
as the balance sheet residual. 

Stock adjustment type equations are used to estab­
lish the demand for official short-term money market 
deposits, finance company deposits, and total assets of 
the life insurance companies (the latter variable being 
used in the absence of an appropriate liability series). 
In turn, these variables feed into equations determining 
the demand for government securities by each of these 
institutions. These relationships allow for policy changes 
in the various official government security ratios. 

(d) Government Sector 

While real government non-wage expenditure is 
treated as one of the major exogenous policy variables 
in the model, government revenue from both taxation 
and borrowing sources is now largely explained in an 
endogenous manner. The tax equations are drawn 
from [4]. 

For example, there are separate empirical relation­
ships explaining income tax paid by companies, salary 
and wage earners (both deductions from salaries and 
the subsequent payments to government), and other 
persons, i.e. persons other than salary and wage earners. 
Specially constructed statutory tax rate variables are 



used in the personal income tax equations, with the tax 
base being represented by these rates and the appro­
priate income variables/ 3 ) For the corporate sector, the 
tax base is the product of company income and an effec­
tive tax rate variable. The lags incorporated in these 
equations reflect the particular institutional arrange­
ments existing in New Zealand for payments of taxa­
tion. 

There is a range of indirect and other tax equations 
covering automotive and non-automotive sales taxes, 
customs duties, highways tax, beer duty and estate duty. 
In each case, it has been necessary to use as tax bases 
data which are endogenous to the model. In practice, 
this procedure is usually quite satisfactory and in only 
one or two cases can better estimates be obtained by 
using alternative tax bases which are not currently 
endogenous. The fact that some of these equations do 
not contain tax rate variables explicitly reflects either 
the lack of appropriate data or the fact that the tax rates 
have not altered over the estimation period. 

Government borrowing from the financial institutions 
has already been discussed. Borrowing from the non-
bank, non-financial sector is explained in terms of rela­
tive interest rates, price expectations, and the general 
liquidity variable, government domestic borrowing. 
Several Public Account identities close the model, in­
cluding the explanation of the government domestic 
borrowing requirement variable. 

5 . H I S T O R I C A L C O N T R O L SIMULATION 

(a) S i m u l a t i o n P r o c e d u r e 

The simulations reported in this paper cover the 
period 1965(3)-1971 (4 ) . The estimation period for the 
model begins at 1960(1), but some equations have had 
to be estimated for shorter time periods because of data 
limitations and/or institutional factors that imply funda­
mental discontinuities in the basic economic structure. 
This makes it difficult (but not impossible) to under­
take simulations beginning prior to 1965. The simula­
tions extend for four quarters past the estimation period 
(which ends in 1970(4)) and hence the control simu­
lation results give some idea of the ability of the struc­
ture to forecast 1971. However, a more appropriate test 
of forecasting as such would usually be a simulation of 

(3) It should be noted that the personal income tax equations 
shown in Appendix E (dependent variables TYSD and 
TYOG) are modified versions of those actually used to 
obtain the present simulation results. However, the only 
significant changes relate to the implied elasticities with 
respect to (exogenous) tax rate variations and, since the 
corresponding equations gave basically similar estimates 
of the dependent variables, the modifications would not 
have a significant effect on this paper's results. They will 
be important, however, when tax rate changes are tested 
in simulation (which was in fact the reason for the modi­
fications). 

1971 beginning with a base of 1970(4) but, ironically 
enough, the results of this test (not reported here in 
detail) were slightly inferior to the longer run simula­
tion outcome for 1971. ( 4> 

The simulations are dynamic in that the model carries 
forward the model-generated values of the endogenous 
variables and uses these as inputs into equations where 
lagged (and, of course, unlagged) endogenous values 
appear (except where lagged endogenous values are 
required prior to 1965(3)) . The actual observed values 
of the exogenous variables are used as inputs in the con­
trol solution, but in the alternative policy simulations 
some of these observed values are varied to introduce the 
policy alternatives. The tables of simulation results 
covering thirteen major variables are contained in 
Appendix B. 

Most medium to large econometric models these days 
contain an extensive number of non-linearities, if only 
because of price deflation procedures, thus ruling out 
the possibility of solving the system of relationships 
through the use of matrix algebra to obtain the reduced 
form. Hence, it is necessary to employ an iterative tech­
nique to obtain the solution for a model such as the 
present one, consisting of a large number of simul­
taneous equations. Although this quite simple iterative 
procedure does not guarantee a solution, experience has 
shown that the method seems to work well for realistic­
ally formulated models. The technique is described in 
further detail in [2]. 

The simulations in this paper are deterministic in the 
sense that zero values are assumed in every quarter for 
all error terms in the 55 structural equations. Alterna­
tive simulation procedures and contexts are available and 
it is hoped that these will be explored in the future, along 
the possible lines indicated in an accompanying paper 
in this Research Paper. For example, it could be useful 
to conduct stochastic simulation experiments, in which 
random errors terms are varied in the input process 
during successive simulations. The mean values obtained 
for the endogenous variables from these simulations can 
then be compared with the deterministic type results. 
Similarly, instead of conducting experiments in a known 
historical environment, which includes substantial varia­
tion over time in the exogenous elements, it is feasible 
to create a stationary state under which exogenous data 
for a known period (or periods) are used to generate a 
set of stationary data for simulation purposes. The idea 
is to isolate changes in, say, a policy variable when deter­
mining its relevant multiplier effects, from changes 
which occur with respect to other exogenous elements 
over the course of actual historical time. Further sophis­
tication is also possible through employing optimization 

(*) The model has already been used for ex ante forecasting 
purposes beginning with a base of 1971(4) and extending 
to the end of 1973, both excluding and including policy 
measures similar to those announced in the June 1972 
Budget. Initially these forecast results will be used for 
internal purposes within the Bank, but limited circulation 
of results may follow once a regular forecasting unit is 
established. 



procedures during simulation. For instance, the "best" 
policy mix to achieve a given objective can be deter­
mined in the hypothetical environment of model simula­
tion by attaching cost functions to the desired path of 
selected important endogenous variables (these repre­
senting the objectives). Departures from the specified 
paths for these variables can then be penalised. In like 
manner, cost functions can be attached to the policy 
instruments which are to be solved for, ensuring some 
sensible constraints on their magnitude. The object is to 
discover the "least cost" policy mix. However, at this 
stage these are matters for the future. 

(b) His to r ica l S i m u l a t i o n Resu l t s 

The general tracking ability of the model is in many 
ways summarised in the simulated path of YR1 (see 
Appendix B, Table 1) . The largest differences between 
actual real aggregate national expenditure and the 
model-generated values are only 4 percent or so and 
over half the errors are less than 1 percent in magnitude. 
The sample period root mean square error is 1.67 percent 
There is a minor tendency for successive under or over-
estimation, but the cycles are short-lived, self-correction 
coming after about four quarters. The model under­
estimates the rapid growth in the economy to 1966(2), 
the slowdown in late 1966 and the sharp recession in 
early 1967 but by the end of 1967 has satisfactorily 
duplicated the actual level of real aggregate expenditure 
at that time. However, the recovery of this real expen­
diture magnitude is a little underestimated until the 
retrenchment phase from 1970(4) onwards (after the 
estimation period) when the model generates faster rates 
of expansion than those observed. Thus the structure 
seems capable of duplicating the cyclical movements 
observed in the economy but with a tendency to react 
with one or two quarters delay compared with the 
movements in observed activity. 

The simulation errors for the components of real 
aggregate expenditure follow broadly the pattern of real 
aggregate expenditure itself, but in almost all cases 
errors are to a considerable extent offsetting. Although 
real consumption and investment, CONSR and 
INVSTR, are generally overestimated from 1966(3) to 
1968(3) (the period of slowdown and recession) and 
underestimated from then to 1970(4) (the period of 
expansion) the degree of error is often quite small on a 
percentage basis. The model-generated errors for the 
other major endogenous components of real aggregate 
expenditure (the change in trade stocks and imports) 
are in general larger and more random. The errors in 
simulation for the overseas current account balance are 
due to imports since the exports component is exogenous. 

The errors for employment are small but show distinct 
non-randomness. The model-generated fall in employ­
ment in the first two quarters of 1967 is surprisingly 
much larger than the observed fall (which seems to 
have been delayed more until the second half of 1967). 
During the expansion from 1968 onwards the growth in 
employment is understated. However, these biases are 

not strongly reflected in real private disposable income 
(which has relatively small and random errors) because 
the bias in salary and wage income tends to be offset by 
an opposite bias in other persons' income. 

Prices are simulated with a close degree of precision 
although they tend to be underestimated in the reces­
sion and the recovery period of 1968 and then tend to 
be overestimated as the inflation gathered momentum. 
During 1971 the consumers' price index is overestimated 
on average by only 0.54 percent. Because of the auto-
regressive nature of the price equations there is some 
danger that successive divergence under dynamic simu­
lation could occur in this area. U p to the end of 1970 
the trend in prices tends to offset that in real expendi­
tures, and hence money expenditures tend to be more 
accurately simulated than real expenditures. 

In general the financial asset equations perform ade­
quately. A substantial proportion of the errors in total 
liquid assets, L A T O T , is due to the equation for deposits 
with the money market, the rapid rise in money market 
deposits in 1968 and 1969 and the equally noticeable fall 
in 1970 and 1971 not being detected adequately by the 
equation. The trading bank advances equation also gave 
poor simulation results. Advances were increasingly over­
estimated up to 1968(1) where the error was about 
10 percent and then the overestimation became smaller 
until underestimation persisted from 1970(2) onwards. 
This has an influence throughout the model because the 
change in advances appears in the equation for trade 
stocks. The money supply was simulated with acceptable 
accuracy and without serious cyclical divergence. 

The model performed less satisfactorily during 1971, 
i.e. outside the estimation period. Somewhat worse pre­
dictions could be expected not only because 1971 is 
beyond the sample period, but also because it was a 
period in which unusually rapid inflation was associated 
with a significant slow down in real activity, and in 
which some substantial changes were made to the insti­
tutional arrangements for setting wages and salaries, 
making the wage rate equations contained in the model 
less applicable in an economic sense (but not necessarily 
irrelevant) in this period. During the same period of 
rapid price inflation, the model simulated price levels 
only slightly in excess of those observed, but employment, 
real private disposable income, private and government 
wage income, and consumption were overestimated, the 
latter by a significant amount. The tendency for observed 
consumption to be lower than the model-generated 
values may have been caused by a lack of confidence 
(a factor not explicity incorporated in the model) due 
to the existence of direct government intervention in the 
administrative structure for re-negotiating wage and 
salary awards. In addition, the introduction of a payroll 
tax may have had an effect on the labour market which 
is not incorporated in the model. These arguments may 
also explain the considerable underestimation of the 
money supply. However, despite underestimation of the 
money supply the model generates overestimation of total 
selected liquid assets in 1971, partly because the esti­
mates for deposits with the money market follow a 
slowly rising trend (except for the marked seasonal 



pattern) and do not reflect the rapid growth during 
1968 and 1969 and the rapid decline during 1970 and 
1971. Furthermore, during 1971 trading banks were 
given an additional inducement to increase their term 
deposits through an arrangement under which 80 per­
cent of any increase in term deposits was added to the 
banks' overdraft ceiling. Hence trading banks competed 
fixed deposits away from savings banks. A correction for 
this influence was entered into the trading bank fixed 
deposit equation but no contra-correction in the savings 
banks investment deposit equation was made. 

The accuracy, or otherwise, of the results can be con­
veniently evaluated in terms of the root mean square 
error (R.M.S.E.) for both that part of the model's 
estimation period covered by the simulation sample 
(1965(3) to 1970(4)) and the ex post forecast period 
(1971(1) to 1971(4)) . Table I I sets out the intra and 
post-sample R.M.S.E. for fifteen selected major vari­
ables. The formula employed is: 

R.M.S.E. = { £ e t j / { ^ a t J 

where a t is the actual value of the relevant variable 
in period t 

e t is the error or residual term in period t. 
Thus e t = ( a t —p t ) where p t is the predicted 
value in that period. 

For the estimation period T = 22, while for the fore­
cast period, T = 4. The R.M.S.E. is calculated in ratio 
form to facilitate comparisons between variables mea­
sured in different units and with results of other models. 

As is to be expected, the post-sample results are in­
ferior to the intra-sample results in most cases. Within 
the estimation period 11 of the variables recorded 
R.M.S.E. of less than 2 percent; this was true of only 4 
variables beyond that period. However, two-thirds of the 
variables had R.M.S.E. of under 3 percent for the 1971 
ex post forecasts (the dynamic base still being 1965(3) 
of course). 

In conclusion, the control simulation is generally satis­
factory. The model traces out the fluctuations in real 
activity and the price level since 1965 with pleasing 
accuracy despite the tendency to delay reacting in some 
respects. I t should be remembered that the simulation 
period was a fairly testing one, covering two recessions— 
one major and one minor, in 1967-68 and 1971 respec­
tively—and both relatively mild and very severe infla­
tionary situations, the latter occurring towards the end 
of the period. The simulation, however, revealed that 
the dynamic properties of some equations are unsatisfac­
tory. The model originally included notified vacancies as 
endogenous, but dynamic tracking of this variable was 
poor and this influenced the rest of the model strongly 
through its effect on consumption. Pending the develop­
ment of a more satisfactory relationship in this area, 
vacancies is exogenous and the model therefore ex­
cludes an undoubtedly important feedback element. 

TABLE I I 
C O N T R O L S I M U L A T I O N : R O O T MEAN SQUARE E R R O R S 

Variable 

R.M.S.E. R.M.S.E. 
Mean % % 
Full Intra- Post-

Code Period S ample Sample 

CONSR 626.6 1.67 3.71 
I N V S T R 121.1 3.58 6.41 
K T E R 930.0 1.09 0.95 
CB 285.9 2.91 2.50 
YR1 989.5 1.67 2.32 
Yl 1140.6 1.18 3.08 
U T C 0.955 1.69 2.41 
EA 735.5 0.38 0.91 
YTPDR 649.0 1.44 2.71 
PC 1.173 0.85 0.77 
M M 1 763.2 1.43 3.48 
L A T O T 2705.1 0.76 1.33 
( T Y 4 - T I ) 273.1 2.36 2.58 
(GSFN4-GSP) 1535.1 1.80 3.33 
GCS 305.6 5.65 2.48 

Consumption, real 
Investment, real 
Non-farm stocks, real* 
Overseas current account balance** 
Aggregate expenditure, real 
Aggregate expenditure 
Capacity utilization 
Employment 
Private disposable income, real 
Consumers' price index 
Money supply 
Total liquid assets 
Taxation revenue*** 
Government securities*** 
Government cash surplus*** ... 

* The errors in simulation of the change in non-farm stocks are compared with the level of non-farm stocks rather than the 
observed change in non-farm stocks. 

** The simulation errors for the current account balance are related to the level of the payments side of the current account 
(CPI + CPO) since current receipts are exogenous to the model and therefore do not contribute to the error. 

*** Simulation errors of the government cash surplus (GCS) are generated primarily by errors in simulation of taxation (TY + TI) 
and changes in government security holdings of financial institutions (excluding trading banks and Reserve Bank) and the non-
financial private sector (GSFN + GSP). Therefore the computations of R.M.S.E. are divided into these components. The error 
in simulation of government security holdings is related to the level of the abovementioned categories of government security 
holdings, but for the total error in simulation of GCS the comparison is with taxation revenue plus changes in those categories 
of government security holdings. 



The trading bank advances equation has some unsatis­
factory simulation properties, as does the equation for 
deposits with the money market. Alternative specifica­
tions for these equations are being tested. I t also seems 
that a supply constraint should be built into the mort­
gage market; in particular, the influence of government 
security requirements imposed on mortgage lending 
institutions could perhaps be incorporated, and price 
expectations may be an additional factor in causing some 
mortgage lending institutions to invest directly in pro­
perty. Beyond this, there is a clear need for the supply 
of mortgage finance to be linked directly to the deposits, 
etc., of the relevant institutions, such as the savings 
banks and life insurance companies. However, to date 
such a course has been precluded by lack of suitably 
disaggregated data on new mortgage registrations. This 
problem is currently being studied. Different simulation 
results would also be obtained, especially in cases where 
policy simulations which influence import prices are 
used, if the components of the consumers' price index 
which are currently exogenous are made endogenous 
(even if it is a simple relationship relating these com­
ponents to the aggregate consumers' price index). I t also 
appears that interest rates must be entered into some of 
the financial asset equations in differential forms to 
ensure that sufficient influence from "own" rates of 
interest is obtained in those cases where no "own" rate 
is currently included (because it did not alter during the 
estimation period). 

In the longer term, further improvements are planned 
including the introduction of additional endogenous 
variables (such as hire purchase finance for durables); 
the testing of alternative specifications such as for the 
investment equations, especially with respect to the role 
of relative prices along Jorgenson-type lines; further 
study of the supply side generally, including labour 
market relationships, production functions, and the role 
of capacity utilization (although lack of data is a pro­
blem here) ; and improved model of inventory be­
haviour; and an examination of those components of 
government expenditure which could possibly be treated 
as at least partially endogenous. 

6 . ALTERNATIVE POLICY SIMULATIONS 

(a) Increased real government expenditure 

For this exercise the control simualtion was re-run 
with only one change—the exogenous input values for 
government real non-wage non-transfer expenditure 
( G E N W T R ) were increased by 10 percent in each 
quarter throughout the period of the simulation/ 5 ) The 
results are illustrated in Table 2 of Appendix B. Govern­
ment expenditure feeds directly into real aggregate 
expenditure and the cash injections variable GDB, and 
from there results in dynamic influences throughout the 
economy. These take time to work into the system since 
most expenditure functions involve lags and implicitly 
(since the observed values for exogenous and endogenous 

(5) Appendix C contains details of the original and altered 
data inputs and the mixture used for each policy simula­
tion. 

variables prior to 1965(3) are used by the program) 
the exercise assumes no policy change until 1965(3). As 
expected there are straightforward multiplier and 
accelerator effects on real and money expenditures, 
employment and income, which are in turn reflected in 
financial assets. 

One very interesting result is the impact on prices. 
Increasing government expenditure reduces unit labour 
costs (which is the ratio of wages and salaries to real 
aggregate expenditure) as an impact effect and unit 
labour costs play an important role in most of the price 
equations. The one exception is the price deflator for 
the building sector where capacity utilisation appears 
and here of course the higher level of government expen­
diture raises capacity utilization. Thus (except for PDB) 
prices are at first lower than in the control solution by a 
small amount but then begin to accelerate faster in 1968 
as the employment and wage rate effects outweigh the 
real output effect. Real wage rates are pushed upwards 
because productivity is increased. Building sector prices 
are increased right from the start because they are 
influenced by capacity utilization and the private sector 
average real wage. This latter price effect counters to 
some extent the income effect on building investment 
and when other prices begin to diverge further in 
advance of the control solution in late 1968 real auto­
motive expenditures, investment in plant and machinery 
and imports are encouraged through relative price vari­
able effects. In addition, as prices initially fall and then 
rise (even though the money supply in undeflated terms 
is always greater) the "real" money supply initially 
diverges above the control solution values but then con­
verges again from 1967 onwards until by the end of the 
simulation period there is no significant difference in 
holdings of "real" money as between the two simulations. 

There are other built-in stabilizing influences too of 
course—in particular in the fields of government tax 
revenue and captive market government security 
arrangements, and the leakage from the system into 
imports is noticeably high in New Zealand (by the end 
of 1970 the system had lost $128 million or 39 percent 
of overseas reserves compared with the control solution). 
The government sector cash surplus var iab le ( 6 ) sum­
marises the net effect of the initial and continuing 
government expenditure increases and the induced flow-
back of revenue. Whereas the increased input of govern­
ment expenditure is $85 million for calendar year 1970 
the net expenditure (as defined by GCS) is only $37 
million or 44 percent of the gross amount. For the 
calendar year 1966 the comparable figures are $63 mil­
lion and $45 million. Table I I I shows that the flow back 
to the government increases proportionately as the 
dynamic effects of the increased expenditure work their 
way through the system. It is also likely that the flow-
back to the government is understated since the model 
may ignore some of the income effect on the tax rate 
for wage and salary income due to progressiveness in the 
tax rate structure. There is also some flow-back through 
trading bank holdings of securities, which we exclude 
from GCS. 

W This variable, GCS, excludes borrowing from the Reserve 
Bank, trading banks and overseas. 



TABLE I I I 
GROSS AND N E T A D D I T I O N A L G O V E R N M E N T I N J E C T I O N S AND OVERSEAS W I T H D R A W A L S * 

($ million) SIMULATION RUNS 
Government Expenditure Monetary Benefits 

Calendar Overseas Overseas 
Year Gross Net Ratio Withdrawals Gross Net Ratio Withdrawals 

1966 63 45 .71 11 25 20 .80 2 
1967 62 43 .69 21 26 20 .77 6 
1968 64 40 .63 27 28 19 .68 9 
1969 71 36 .51 32 29 17 .59 11 
1970 85 37 .44 38 32 16 .50 14 

T O T A L : 345 201 .58 129 140 92 .66 42 

Gross government real expenditure additional injections were converted to current prices by using the model-generated values for 
the consumers' price index. Figures have been rounded for simplicity. The net injections definition employed uses the GCS concept, 
i.e. government cash surplus prior to financing from Reserve Bank, trading banks and overseas. The "overseas withdrawals" are the 
reduction in the current account surplus compared with the control simulation. 

The power of the automatic stabilizers in the system 
can be seen from the fact that by 1970, despite the 
continuing injection into the system by the government, 
the dynamically induced withdrawals (price effects, im­
ports and flow-back to the government) cancel the injec­
tion out and real aggregate expenditure stabilizes at 
about $60 million per quarter above the control solution 
values. Table I I I shows that by 1970 the withdrawal from 
the system by imports exceeds the net government injec­
tion. The level of employment continues to diverge from 
the control simulation but by the end of the period 
virtual "stability" has been achieved here too. 

Another interesting feature of the simulation is that 
capacity utilization is pushed over 1.00 for much of the 
period (although it never exceeds 1.05). The capacity 
output series used does not purport to represent "abso­
lute maximum physical capacity"—a magnitude which 
could well be noticeably larger than the normal capacity 
idea used there. Hence it is not necessarily an indication 
of invalid results if capacity utilization in simulation 
exceeds 1.0. However, values of such magnitude are 
indicative that the system is under pressure to an extent 
which is historically unusual. Hence some subjective 
judgment must be made about whether the results are 
reasonable or not. The conventional built-in stabilizers 
in the system should not be expected to be able to keep 
the system away from excess levels of capacity utilization 
on their own. Capacity constraints can be incorporated 
into the structure by the use of production function 
type relationships, the use of physical constraint limits 
which switch into the system when demand-determined 
magnitudes exceed the "feasible" limits, or the incor­
poration of the level of capacity utilization as an explan­
atory variable in sufficient equations and with significant 
enough strength to allow for counteracting and con­
straining influences as the economy gets closer to physi­
cal capacity. This latter course seems the most desirable 
because of its flexibility and symmetry (responses to low 
levels of utilization can also be incorporated.) In the 
current model capacity constraints are not strong (the 

only influences are on building sector prices, investment 
in plant and machinery, and imports, but this latter 
effect tends to work in the opposite direction to the 
other two for reasons suggested in footnote (2) and set 
out in detail in [8] and it is felt that there should be 
some realistic constraint operating in the employment 
sphere in par t icular / 7 ) 

The increases generated in wage and salary incomes 
are much larger proportionately than those that are 
induced in company and other persons' income since 
export prices (which remain unchanged during the 
simulation) are an important determinant of the latter 
two, in addition to domestic economic activity. The final 
distinctive aspect of the simulation is that the mortgage 
interest rate is pushed upwards until it is 2.7 percent 
above the control solution values by the end of the 
period. The implication is that under the existing insti­
tutional arrangements economic expansion generates 
more demand for mortgage finance than supply. This 
may not be too unrealistic but some difficulty has been 
experienced in incorporating explicit supply and demand 
influences in the mortgage market and respecification 
incorporating such influences may lead to different simu­
lation results. 

(b) I nc r ea se in M o n e t a r y Benefi ts 

The 10 percent increase in monetary benefits repre­
sents a gross cash outlay in current price terms by the 
government approximately equivalent to 40 percent of 
that for the policy change undertaken in the previous 
simulation, but there are also several qualitative dif­
ferences. In contrast to government non-wage non-
transfer expenditure, monetary benefits feed directly into 

(7) Efforts to introduce such a constraint, via use of a 
"desired" or "normal" employment series constructed from 
demographic data, have so far been unsuccessful. 



private disposable income rather than aggregate expen­
diture and therefore tend to have a more delayed impact 
on expenditures. Furthermore, the pattern of monetary 
benefits through time is not the same as that for other 
categories of government expenditure. I t should also be 
remembered that the increase in benefits is in current 
values, Whereas the government expenditure change is 
in real terms. 

The results in Table 3 of Appendix B show a definite 
tendency for expenditures which are driven by private 
disposable income (retail sales, dwelling investment) to 
increase by about half as much as resulted from the 
government expenditure increase, but other expendi­
tures such as automotive sales, imports and business and 
inventory investment rise by substantially less than half 
the amounts which occurred in the previous run. As a 
consequence, real aggregate expenditure accelerates 
more slowly than in the previous run and attains a 
comparatively stable level $20 million above the control 
solution values from 1969 onwards. The previous simu­
lation attained a similar stable margin three times this 
size. Table I I I shows that a lower proportion of the gross 
cash injection flows back to the government or is with­
drawn overseas in this run, reflecting probably both the 
less direct influence of monetary benefits and the lower 
absolute size of the gross injections. However, in 1970 
the loss overseas almost cancels out the net government 
injection in this simulation also. 

The effect of monetary benefits on employment, wage 
rates and wage and salary incomes is clearly more 
delayed than for direct government expenditure and the 
impact on prices, although having almost the same pat­
tern through time (the initial period of downward 
influence on consumer prices lasts longer by three quar­
ters), is only about a third as severe in both directions. 
Capacity utilization only occasionally exceeds 1.0 and 
hence it can be concluded that the model is operating 
within historically usual bounds for this simulation. 

For a more conclusive comparison of the different 
effects resulting from direct government expenditure 
action, vis-a-vis the change in monetary benefits, simula­
tions with identical patterns of gross cash injection would 
have to be conducted. However, the present runs suggest 
that the short run aggregate macroeconomic impact of 
direct government expenditure is stronger, but that in 
the long run the difference becomes much smaller. 
Clearly also the induced withdrawals in both cases are 
large and grow markedly faster, once the multiplier 
effects get under way, than the injections which give 
rise to them. 

It is the long lag effects such as the ones illustrated 
in these sections on government expenditure and mone­
tary benefit changes that have persuaded some econo­
mists to suggest that a desired impact may be achieved 
more quickly and effectively by government adopting 
relatively more severe action than would normally be 
advocated and employed, but for quite a short time 
period. This would be followed by a similarly short 
period of relative ease in the policy stance, to help avoid 
"over-reaction" to the initial change, with policy finally 

pitched at a level appropriate to the longer term situa­
tion. Simulations of this type have not yet been carried 
out with the present model, although they offer some 
interesting potential and may be explored at a later 
stage. 

(c) Deva lua t ion 

In late 1966 a major slump in wool prices was im­
posed upon an already poor New Zealand balance of 
payments situation. T o help overcome the problem, the 
government adopted a variety of restrictive monetary 
and fiscal measures during 1967, culminating in devalua­
tion in November of that year. At the time, an earlier 
devaluation had been quite widely advocated and, in 
order to test the hypothetical impact of such an action, 
various changes were incorporated in the relevant exo­
genous variables in the model to facilitate simulation of 
a 1967(1) quarter devaluation of the same magnitude 
as that which actually took place in 1967(4). The neces­
sary changes are described in detail in Appendix C and 
the results are contained in Table 4 of Appendix B. 

Naturally no difference between the control simula­
tion and the devaluation policy simulation occurs until 
1967(1). The back-dated devaluation results in an addi­
tional $94 million accretion to overseas reserves during 
1967, not allowing for the revaluation of existing reserves 
at the end of 1966. This is achieved through the 20 per­
cent increase in the money value of exports, while the 
money value of imports increases much less than this. 
There are two main reasons for this. First, the relative 
price and "real" money supply effects in the imports 
equation cause real imports to fall which means that 
despite the 20 percent increase in import prices, current 
value imports increase by less than 20 percent. Secondly, 
because the equation for current payments other than 
for imports (CPO) is in money terms there is no direct 
exchange rate valuation effect operating at all on this 
item in the balance of payments, which is an obvious 
weakness emphasising the need to use real trade flow 
equations wherever possible. (Unfortunately attempts to 
develop an equation in real terms for this trade item 
were not encouraging, possibly because PI is not the 
appropriate deflator.) When C P O is deflated by PI 
(which has been increased by the devaluation) in the 
real aggregate expenditure identity the result is an in­
appropriately large drop in real current overseas pay­
ments other than for imports. But it should be noted 
that despite the recovery from the recession in 1968, 
observed real other current overseas payments (as de­
fined for the present model) fell by about 5 percent over 
1967, indicating that there may actually be a fairly 
strong direct price effect on this category of payments. 
Nevertheless, it seems likely that the model contains an 
unrealistic over-statement of this price effect although 
not to a sufficient degree to invalidate the impressions 
gained from this simulation. However, in what follows it 
must be remembered that both current value and real 



imports are understated and that therefore both money 
and real aggregate expenditure and the current account 
surplus are overstated. 

Besides the impact on overseas reserves there is of 
course the direct boost to farm incomes and also to non-
farm other persons' and company incomes, because of 
the export price index terms in these equations. How­
ever domestic prices are pushed upwards very decisively 
by import prices and at the peak divergence of consumer 
prices from the control solution in 1968(1) they are 4.6 
percent higher, even though two components of PC with 
a combined weight of 18 percent in the all-groups index 
are treated as exogenous, and have no induced impact 
operating on them at all. Real non-durable consumption 
and investment are reduced in 1967 since the relative 
price and real money effects (the money supply increases 
much less than do prices) outweigh the real disposable 
income and expenditure impacts which take longer to 
exert their influences. Thus real domestic expenditures 
are depressed below their control solution values which 
results in reductions in employment. Price inflation 
ensures rises in the money wage rate which results in 
increases in money salary and wage incomes. However, 
overall, after the increased incomes have been taxed, 
total real private disposable income is increased only 
3.0 percent during 1967 compared with the control 
solution. Although real domestic expenditures are re­
duced, the improvement in the real balance of payments 
is sufficient to ensure that real aggregate expenditures 
are increased by 1.1 percent indicating that a higher 
proportion of goods represented by expenditures in 
New Zealand (i.e. real domestic expenditures) origi­
nated within New Zealand. This suggests that employ­
ment should perhaps be driven by aggregate expendi­
ture (excluding the change in stocks) rather than dom­
estic expenditure, since aggregate expenditure is closer to 
the concept of total domestic output. 

When the values of the exogenous variables revert to 
their original positions in 1968(1) the "initial" or exist­
ing dynamic condition of the economy is noticeably 
different from that which existed in the control solu­
tion, in particular the domestic price level is higher, real 
aggregate expenditure is greater, but employment is 
lower. Thus in 1968 real private disposable income falls 
below that of the control solution which, combined with 
the fact that PCN and PCD have risen faster than PC 
and that the real money supply has been reduced, cause 
real consumption to continue to be depressed. Invest­
ment is also lower for similar reasons, and so are imports, 
but not by enough to avoid a significant reduction in 
real aggregate expenditures in 1968. 

In the long-term the devaluation achieves the desired 
effect of increasing foreign exchange reserves, but under 
the existing structure of the model only at the expense 
of adverse effects on prices, employment and the level of 
real aggregate expenditure (although these latter two 
effects would be ameliorated to some extent if employ­
ment was dependent on real aggregate expenditure). 
This suggests that a devaluation could be made more 
effective if accompanied by significant reductions in sales 

taxes or other such measures to offset the impact of 
import prices on domestic prices. 

(d) Con t ro l s 

The objective of backdating the operation of some of 
the available direct controls by one year is to see what 
effect it might have on reducing the fluctuation in over­
seas reserves, with particular reference to the situation 
prior to and after the 1967 recession. The backdating 
has the effect that import controls are tighter than in 
the control solution up to 1967(2), more relaxed than 
in the control solution from then to 1969(2) and no 
different from the latter date on. Advances controls are 
stronger than in the control solution in mid-1966, more 
relaxed in the last three quarters of 1967, tighter again 
in mid-1968 and more relaxed from 1970(4) onwards 
compared with the control solution. The import controls 
changes are the dominant influence in this run, the 
results of which are set out in Table 5 of Appendix B. 

As could be expected, up to 1967(2) imports are 
substantially reduced (7.9 percent) and over $100 mil­
lion overseas reserves are theoretically saved. (Such an 
amount of additional reserves at this time would have 
allowed far less severe restrictive policy actions by the 
government in 1967.) However, because of the con­
straint on purchasing imports, expenditures are directed 
on to the domestic scene, so that real aggregate expendi­
ture increases by an average of 3.4 percent with the 
degree of divergence increasing as the influence begins 
to work dynamically on domestic expenditures. Over this 
period real aggregate expenditures are increased by 
about twice the amount of the reduction in imports. 
However, the result is that capacity utilisation is pushed 
up over 1.00 in 1966 (already a period of historically 
high capacity utilisation). Gradual increases in employ­
ment are generated until by 1967(2) employment is 
0.8 percent up on the values obtained from the control 
solution. However, if employment was driven by real 
aggregate expenditure this increase would be larger. Pro­
ductivity is also increased, so wage rates rise and hence 
wages and salaries and real private disposable income 
are increased. Consumer prices are reduced because the 
increase in real aggregate expenditure means unit labour 
costs fall, but the increase in capacity utilisation forces 
up prices in the building sector. Hence real consumption 
is noticeably increased, but because of the direct effect 
of import licensing on investment in plant and machinery 
and the increase in building prices, investment is at first 
depressed slightly but, as internal economic activity 
accelerates, tends to advance ahead of the control solu­
tion values by 1967(2). The change in trade stocks is 
also higher but this movement is partially inhibited by 
the effect of advances control policy in 1966. 

Thus, tightening of import controls has clearly explic­
able beneficial short-term effects on the level of overseas 
reserves, aggregate economic activity, employment and 
prices. However, there are also adverse effects on prices 
generated through capacity utilisation and such influ-



ences as these on prices and domestic economic activity 
may not be built into the present model with sufficient 
strength. I t also appears that after a year or two the 
indirect effect of a change in import controls on wage 
and salary incomes offsets the direct effect on output in 
the ratio variable unit labour costs, and thereafter in­
flationary tendencies ensue. The arguments against the 
use of direct import controls are their likely misalloca-
tion effects, their administrative complexity, their lack of 
flexibility and their propensity to discriminate unfairly 
amongst the suppliers and users of imports. Their effec­
tiveness if not their efficiency as a determinant of short-
term macroeconomic activity cannot be doubted, given 
the present model framework. 

Naturally, during the period 1967(3)-1968(2) all the 
abovementioned processes are reversed so that imports 
are encouraged. This initial new impact on imports 
cancels out the previously generated dynamic influences 
o~ domestic expenditures leaving real aggregate expendi­
tures virtually unchanged in the last two quarters of 
1967. From then on, the competing forces of the expan­
sionary lagged influence from the period of tighter 
import controls mix with the contractionary influence of 
the current easier import controls. Real domestic econo­
mic activity converges towards the control solution values 
again. The relaxation of imports reduces the proportion 
of local value added in goods produced domestically and, 
because of the long lags in response of employment and 
productivity, the wage and salary bill increases as a 
proportion of real output (unit labour costs rise) and 
therefore prices are forced upwards. However, of par­
ticular interest is that consumer prices diverge above the 
control solution values very much more rapidly during 
this period of more relaxed import controls than they 
diverged below the control solution values during the 
earlier two-year period, presumably under the influence 
of the expansionary forces generated at that earlier 
stage. Therefore through the relative price and "real" 
money supply variables (money in undeflated terms is 
itself below the control solution values in 1968 and 1969) 
in the consumption expenditure and building investment 
equations, recessionary forces are set in motion which 
carry the economy below the control solution values 
from 1969(3) onwards, despite the small expansionary 
bias of the policy mix towards the end of this period 
compared with that incorporated in the control solution 
and the "average neutrality" of the policy mix prior to 
that quarter. 

However, by the end of the simulation it is clear that 
the rapid convergence of prices towards the control 
solution values from 1969(3) is the catalyst for forces 
of (comparative) resurgence once more, which begin to 
make themselves apparent in a reversal in 1971 of the 
tendency for total real private disposable income to 
divergence below the control solution values. 

(e) T h e 1 9 6 7 Recess ion 

The mix of policies brought together to indicate 
whether the 1967 recession was necessary are a pre­
liminary attempt in this field and it was decided to use, 

where applicable, the same policy mixes as those used 
singly above. Hence the earlier controls and devaluation 
changes are employed but it is also felt that adjustments 
to the historical trends in government real non-wage 
non-transfer expenditures would be an essential part of 
this policy package. In addition, it was decided that 
some of the other measures taken in 1967 would not 
have been necessary had restraint been exercised earlier 
and therefore it was decided to offset some of the in­
flationary impact of devaluation by assuming no removal 
of consumer subsidies in 1967. For details of the input 
see Appendix G. The results are summarised in Appen­
dix B, Table 6. 

U p to 1966(4) the simulation follows the same course 
as the one incorporating the backdating of the direct 
controls except that during 1966 the input for real non-
wage non-transfer government expenditure is some 
8 percent below the observed level that was employed in 
that run. This practically offsets the expansionary effect 
of tighter import controls on real aggregate expenditures 
during 1966 so that by 1966(4) the economy had over 
$90 million additional overseas reserves, an increase of 
50 percent over the actual level at that time. During 
this period real consumption was slightly higher but 
investment lower than that which actually occurred, 
and real aggregate expenditure was a little greater than 
in the control solution. Employment was marginally 
reduced (but 1966 was a period of exceptionally high 
excess demand for labour anyway), prices were margin­
ally lower and real private disposable income turned out 
a little higher. This implies that the application of 
elementary stabilization measures in 1966 may well have 
achieved a substantial improvement in the balance of 
payments without too many serious repercussions on the 
level of aggregate domestic activity. 

At this point a 20 percent devaluation would hardly 
have been required, but this impact on top of the con­
tinuing tighter import controls caused a further addi­
tional $90 million in overseas reserves (ignoring again the 
direct revaluation effect on existing reserves) by the 
end of 1967(2). The expansionary effect on real aggre­
gate expenditure of these two measures was then in 
1967 augmented by a switch to slightly higher govern­
ment real non-wage non-transfer expenditure than 
actually occurred. Thus, by 1967(2) historically low 
overseas reserves have been more than doubled (allow­
ing for a revaluation effect this time) real aggregate 
expenditure is over 7 percent higher than in the control 
solution and rising at an annual rate in excess of 6 per­
cent, compared with the observed 1.8 percent decline. 
The level of employment is higher and the level of 
prices lower (largely due to the retention of consumer 
subsidies) than in the control solution. Total real private 
disposable income displays a 3.9 percent annual rate of 
increase, compared with the observed 1.9 percent de­
crease. In the last two quarters of 1967 the expansionary 
impact of devaluation and government expenditure is 
ameliorated by the switch to less restrictive import con­
trols and the inflationary impact of the devaluation 
(which is noticeably reduced by the prior impact of the 
non-removal of consumer subsidies). From 1968(1) no 



new disturbance to the system occurs from the devalua­
tion but import controls are more relaxed thereby coun­
tering expansionary influences from the adjusted govern­
ment expenditure input. After the impact of devaluation 
and the other measures has had time to work through 
fully, the 1967 recession has been successfully averted 
within the model structure and a higher level of real 
aggregate expenditure, real private disposable income, 
real consumption and overseas reserves sustained 
throughout the entire period from 1966 to 1971 without 
extending capacity utilization to historically unusual 
levels. This is despite the fact that the earlier devalua­
tion and higher capacity utilization cause higher domestic 
price levels. 

Clearly it seems possible to devise alternative policy 
actions in historical policy simulations which are of a 
conventional and feasible nature which will ensure 
steady non-inflationary economic growth given hindsight 
about the movements of the non-discretionary (non-
policy) exogenous variables in the system. Much sub-
optimal observed policy decision-making results from 
poor knowledge of the current state of the economy and 
little information on the current and likely movements in 
the exogenous non-discretionary causative elements oper­
ating on it. In historical policy simulations neither of 
these disadvantages is present. 

7. CONCLUSION 

The simulation experiments discussed in this paper 
are preliminary in the sense that further immediate im­
provements to the model are planned in the light of the 

current results. However, the latter do provide some 
indication of the potential of the simulation procedure 
to discover more about the model structure and the 
economy it purports to represent. Clearly, for example, 
the policy variables incorporated in the model frame­
work can be used to shift the system around in a fairly 
realistic manner, with the implication that the frame­
work has some potential for policy and multiplier analy­
sis. I t also throws some light on the nature of feedback 
relationships and the strength of automatic stabilizers. 
Once various improvements are introduced—some of 
these were discussed earlier in the paper—further simu­
lations will be undertaken, including for example varia­
tions in interest rates and personal income tax rates. I t is 
also hoped that the structure will benefit from the experi­
ence of regular ex ante forecasts, the first of which took 
place recently. 

Yet while a model offers the chance to bring together 
in a relatively comprehensible way a mass of data and 
a multitude of complex inter-relationships, it is realised 
only too acutely that many problems, deficiencies and 
omissions remain. These always call for further research, 
and it is now hoped that in the case of the Reserve 
Bank's model, such research will continue side by side 
with the practical operation and application of the 
model. But this does not mean that such a structure is 
regarded as a substitute for sound judgment and, 
obviously, such judgments are closely involved in both 
the construction and intelligent use of a model. As with 
the use of any such complex tool, its potential must be 
weighed against its own limitations, and those of alter­
native methods of analysis. 
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A B R I E F C H R O N O L O G Y O F T H E N E W Z E A L A N D E C O N O M Y 

1 9 6 0 - 1 9 7 1 

This chronology is intended to put the model (and 
the simulation results obtained from it) into the context 
of the economic history on which the structure has been 
built (1960 to 1970). Greater emphasis is given to the 
period 1965 to 1971. Not all policy changes are listed. 
The intention is to give an impression of the kind of 
policy actions the government adopted over the period 
in response to the various kinds of problems experienced. 
More detailed treatments of institutional changes in the 
monetary field can be found in [7] and [6]. 

In brief, the decade covered by the model contains 
one minor and one major recessionary period each 
associated with government responses to falls in export 
prices at times of low overseas reserves, and two periods 
of relatively rapid economic growth following recovery 
from these "recessions". The end of the period is 
characterised by the first phase of serious inflation experi­
enced by the model which coincides with a slow-down 
in real economic growth, again associated with policies 
to overcome the problems, while in this case overseas 
reserves remained in a sound position. 

A drop in export prices in mid-1957 at a time when 
overseas reserves were low resulted in government 
policies in 1958 to control imports by reducing the allo­
cation of import licences, and to reduce domestic de­
mand by increases in sales taxes, hire purchase restric­
tions and direct income taxes. In 1959 the effect of these 
policies was reflected in a minor recession in domestic 
economic activity and a substantial improvement in the 
overseas current account which, however, was still in 
deficit. Extensive overseas borrowing was still necessary. 
In 1959 and 1960 policies were relaxed to some extent 
and export prices recovered some of the ground lost in 
1958. However, by 1961 a downturn again in export 
prices, relaxation of import controls and resurgence of 
domestic expenditures resulted in increased overseas 
current account deficits, high levels of capacity utiliza­
tion and an excess demand for labour. Controls on 
imports, trading bank advances and hire-purchase 
finance were tightened again. Another minor recession 
(zero rates of increase in real aggregate expenditures) 
similar to that which occurred in 1959 occurred in mid-
1961 and extended into 1962. 

Recovery began in late 1962 and during 1963 and 
1964 favourable increases in the terms of trade facili­
tated relatively rapid growth of the economy, real aggre­
gate expenditures rising at annual rates of increase of 
the order of 6 percent or so. Cautious import control 
policies helped ensure manageable deficits on current 
account overseas exchange transactions. Overseas bor­
rowing continued to cover these deficits. However, as 

the economy progressed closer towards capacity utiliza­
tion some inflationary tendencies were generated. The 
consumers' price index was rising by rates a little above 
4 percent per annum at the end of 1964 and early in 
1965. Concern about inflationary tendencies induced the 
government to try to reduce the rate of local authority 
and government capital expenditures and to introduce 
tighter controls on trading bank advances. Other finan­
cial institutions were also asked to increase the propor­
tion of their funds invested in government securities. 
Hire-purchase regulations were tightened. Programming 
of commercial building projects was also introduced. 
In the same year many items were removed from import 
control as a step in the process of dismantling this 
mechanism. 

The rate of price inflation was satisfactorily reduced 
in 1966 but despite extensive overseas borrowing, over­
seas reserves were falling due to continued buoyancy of 
domestic expenditures and the relaxation of import con­
trols. Thus, during 1966 import controls were once 
again tightened and government-controlled interest rates 
on its own securities, local authority securities and 
savings bank investment deposits were raised and in­
creases in trading bank fixed deposit interest rates fol­
lowed. The restrictive monetary policy begun in 1965 
continued in 1966, as did building programming. By the 
end of 1966 the government was still concerned that 
the economy (although showing signs of responding 
to the measures of the previous two years) was expand­
ing too rapidly, bearing in mind the level of overseas 
reserves available. 

Early in 1967 a major slump in wool prices became 
apparent. This resulted in substantial purchases by the 
Wool Commission for which farmers were paid but for 
which there were no export earnings currently obtained. 
Because of the low level of overseas reserves and the poor 
prospects for overseas borrowing, the government insti­
tuted severe corrective measures. I t resolved to reduce 
its own expenditure from the 1966 rates of 10 percent 
per annum or more to about 4 percent. Several subsidies 
on consumer goods were cut and some government 
charges increased but compensating increases in mone­
tary benefits were granted. Hire-purchase regulations 
were tightened and capital issues control established to 
curb the lending activities of finance companies. Closer 
scrutiny of applications for foreign exchange for trade 
and invisible payments was also instituted; the import 
licensing schedule provided for a substantial (approxi­
mately 20 percent) cut in licence allocations; local 
authority interest rates were raised; and sales taxes were 
increased. On the other hand, taxation incentives for 
exports and the tourist industry were granted, and 



building programming was substantially eliminated. All 
these measures were taken before the Budget was an­
nounced in the middle of the year. Wool prices remained 
depressed during 1967 and when Britain devalued in 
November New Zealand followed suit by taking the 
opportunity to move somewhat further to establish dollar 
parity with Australia. Under the impetus of the earlier 
problems and the policy measures adopted to offset 
them, New Zealand suffered a substantial recession with 
(post-war) historically high rates of unemployment. Real 
aggregate expenditures were about 5 percent below 1966 
levels in 1967. The overseas exchange transactions cur­
rent account responded quickly to the measures and the 
switch from current account deficits to surpluses occurred 
late in 1967. 

Restraining policy measures continued into the first 
quarter of 1968 until hire-purchase restrictions, trading 
bank advances control and import restrictions were re­
laxed again, but the government resolved to exercise 
strong constraint on its own expenditures. Export prices 
continued at their depressed 1967 levels. Increases in the 
consumers' price index were beginning to be accentu­
ated, but in the middle of 1968 the Court of Arbitration 
issued its now infamous nil general wage order, justifying 
the measure on the grounds that the economy could not 
stand an increase in domestic spending at that time. A 
two months price freeze on most consumer goods was 
immediately imposed to allay the fears of many wage 
and salary earners but the damage had already been 
incurred. Because of the induced lack of confidence in 
the general wage order system, direct bargaining be­
tween employee groups and employers for increases in 
remuneration became a much more frequent occurence 
despite the fact that the employers' and employees' 
federations presented a joint application for a general 
wage order which was agreed to by the Arbitration 
Court two months after its original decision. 

Economic activity continued to recover in 1968 under 
the influence of devaluation, the somewhat more re­
laxed policies of mid-1968 and the ready availability of 
unused capacity. By the end of 1968 concern had arisen 
about the level of imports and continuing inflation (both 
contributed to by rising import prices). In response, the 
government increased sales taxes and controls on trading 
bank lending and announced continued restraint on 
government spending. Import controls were not tight­
ened, and up to the present time gradual freeing of 
imports from licensing has been the rule. This is in line 
with the long-term policy of replacing quantitative re­

strictions with tariffs and also reflects the beneficial 
effect of devaluation on the balance of payments and a 
slowdown in the rate of decline in the terms of trade. 

From 1969 onwards the major economic problem was 
inflation rather than the balance of payments. No major 
policy changes were made in 1969 and during the first 
half of 1970, although the government expressed concern 
about the rate of inflation. In the middle of the year 
measures were taken to avoid undue increases in the 
availability of credit to the private sector from banks and 
other financial institutions, and a payroll tax was levied 
on companies. Some reductions in personal income tax 
rates were also promised to become effective in 1971. 

In late 1970 the rate of inflation had risen to about 
6 percent per annum under the influence of rapidly 
rising import prices and export prices for meat, and 
rapid advances in private sector wage rates achieved by 
unions and apparently freely granted by employers in 
the knowledge that these costs could be readily passed 
on to consumers. The economy had reached high levels 
of capacity utilization but the balance of payments was 
in a remarkably sound position. The government resolved 
to reduce the rate of increase in its real expenditure 
from 8 percent per annum to 4 percent per annum. A 
tax surcharge of 10 percent on wages and salaries was 
levied for the eight months from December 1970 to 
July 1971 and equivalent magnitudes of tax increases 
were levied on other personal incomes. Some sales taxes 
and government charges were also increased. Building 
programming, which had been reinstituted for some 
areas earlier in the year, was extended to encompass the 
entire country and more stringent measures applied to 
inhibit the growth of trading bank advances and hire-
purchase credit. The interest rates payable by trading 
banks on fixed deposits were raised,as were government 
and local authority short and medium-term security 
interest rates. A temporary price freeze was ordered 
which was replaced by a so-called price justification 
scheme early in 1971. Government departments were 
asked not to increase their staff levels. In March 1971 
an Act was passed instituting new procedures for re­
negotiating wage and salary award agreements with a 
guideline of a maximum of 7 percent annual increase 
permitted. In June this guideline was made mandatory. 
Since the beginning of the year consumers' prices had 
been rising at annual rates in excess of 10 percent. By 
the end of 1971 it was apparent that the measures 
taken had caused a significant relaxation of real expen­
ditures but only a small response from prices, trends 
which appear to have continued into early 1972. 



T A B L E S O F S I M U L A T I O N R E S U L T S 

The following tables comprise this Appendix. 

They are discussed in sections (5) and (6) in the text. 

Table No. Title 

1 Control Simulation Results 

2 Government Expenditure — Simulation Results 

3 Monetary Benefits — Simulation Results 

4 Earlier Devaluation — Simulation Results 

5 Earlier Controls — Simulation Results 

6 1967 Recession — Simulation Results 

TABLE 1 
C O N T R O L S I M U L A T I O N R E S U L T S 

Quarter 

CONSR JNVSTR AKTER CB 

Quarter Actual Simulated Error Actual Simulated Error Actual Simulated Error Actual Simulated Error 

1965 3 575.9 579.5 — 3.6 140.9 134.9 6.0 39.8 32.3 7.5 — 4 8 . 2 — 4 5 . 7 — 2.5 
4 667.0 654.1 12.9 132.2 132.1 0.0 — 2.7 — 1 8 . 3 15.6 — 6 5 . 5 — 5 9 . 0 — 6.6 

1966 I 581.1 582.0 — 0.9 119.7 120.4 — 0.7 34.5 29.5 5.0 — 4.1 — 3.1 — 1.1 
2 613.2 610.3 2.9 124.0 128.6 — 4.6 9.1 9.3 — 0.2 9.5 5.5 4.0 
3 611.1 612.9 — 1.8 128.8 133.7 — 4.9 28.1 34.2 — 6.1 — 2 9 . 5 — 2 9 . 5 — 0.0 
4 677.5 682.1 — 4.6 130.5 131.7 — 1.2 — 9.9 — 1 5 . 1 5.2 — 6 5 . 5 —50.1 — 1 2 . 3 

1967 1 579.9 582.2 — 2.3 121.1 121.7 — 0.6 9.0 14.2 — 5.2 — 2 4 . 2 — 2 5 . 8 1.6 CM 588.7 591.4 — 2.7 123.3 126.2 — 2.9 — 1 4 . 4 0.4 — 1 4 . 8 — 1 6 . 0 — 7.9 — 8.1 
3 562.5 582.0 — 1 9 . 5 118.6 121.8 — 3.2 28.1 21.7 6.4 — 3 3 . 0 —28.1 — 5.0 
4 633.5 644.0 — 1 0 . 5 105.5 113.1 — 7.6 — 2 7 . 4 — 3 2 . 5 5.1 — 3 4 . 0 — 3 5 . 1 1.1 

1968 1 573.6 569.2 4.4 97.9 104.2 — 6.3 17.4 23.2 — 5.8 65 .6 54.7 11.0 
2 579.8 599.8 — 2 0 . 0 96.1 104.2 — 8.1 — 7.0 9.4 — 1 6 . 4 38.7 45.0 — 6.4 
3 577.1 589.9 — 1 2 . 8 109.1 116.1 — 7.0 28.3 25.6 2.7 — 7.2 — 5.8 — 1.4 
4 659.8 657.8 2.0 114.8 114.8 0.0 — 1 9 . 5 —26 .5 7.0 — 2 4 . 3 — 2 1 . 4 — 2.9 

1969 1 578.4 577.6 0.8 101.1 103.8 — 2.7 22.2 17.6 4.6 37.7 28.4 9.3 
2 610.6 614.5 — 3.9 111.6 109.9 1.7 21.0 10.5 10.5 43.7 57.8 — 1 4 . 1 
3 613.6 611.7 1.9 126.9 122.2 4.7 29.1 29.0 0.1 15.1 22.4 — 7.3 
4 706.1 693.1 13.0 122.8 125.2 — 2.4 —16 .3 — 1 4 . 2 — 2.1 — 0.2 — 1 5 . 9 15.7 

1970 1 616.5 610.6 5.9 110.8 112.9 — 2.1 26.9 26.3 0.6 20.0 11.3 8.7 
2 678.4 651.7 26.7 128.0 122.1 5.9 37.8 16.0 21.8 26.7 38.4 —11 .7 
3 661.5 650.3 11.2 129.4 128.9 0.5 29.0 38.6 — 9.6 — 1 7 . 2 —12 .7 — 4.5 
4 725.4 721.2 4.2 132.2 128.6 3.6 —37 .8 — 1 8 . 0 — 1 9 . 8 — 5 5 . 2 —65.1 9.9 

1971 1 608.6 642.1 —33 .5 124.7 116.2 8.5 24.3 31.7 — 7.4 6.8 6.2 0.6 
2 643.4 665.3 —21 .9 128.5 121.6 6.9 24.4 8.6 15.8 51.4 47.7 3.7 
3 640.2 666.2 — 2 6 . 0 135.6 '128.0 7.6 39.2 31.8 7.4 8.6 5.8 2.8 
4 728.6 738.2 — 9.6 134.2 124.0 10.2 —29 .5 — 2 3 . 9 — 5.6 — 2 5 . 0 — 4 2 . 8 17.8 



TABLE 1 (continued) 
C O N T R O L S I M U L A T I O N R E S U L T S 

YR1 Yl UTC 

Quarter Actual Simulated Error Actual Simulated Error Actual Simulated Error 

1 9 6 5 3 8 7 9 . 3 8 6 2 . 2 1 7 . 1 8 9 4 . 7 8 7 1 . 8 2 2 . 9 . 9 8 1 . 9 6 2 . 0 1 9 
4 9 3 9 . 2 9 0 7 . 3 3 1 . 9 9 5 7 . 3 9 3 0 . 5 2 6 . 8 . 9 9 4 . 9 5 9 . 0 3 5 

1 9 6 6 1 9 1 8 . 1 9 1 0 . 0 8 . 1 9 3 3 . 5 9 2 7 . 8 5 . 7 . 9 9 8 . 9 9 0 . 0 0 8 
2 9 6 2 . 7 9 4 9 . 6 1 3 . 1 9 8 1 . 2 9 6 7 . 9 1 3 . 3 . 9 9 4 . 9 8 1 . 0 1 3 
3 9 3 7 . 6 9 4 6 . 7 — 9 . 1 9 7 0 . 6 9 7 6 . 6 — 6 . 0 1 . 0 0 2 1 . 0 1 1 — . 0 0 9 
4 9 6 3 . 2 9 7 2 . 2 — 9 . 0 9 9 4 . 9 1 0 0 6 . 4 — 1 1 . 5 . 9 8 0 . 9 8 9 — . 0 0 9 

1 9 6 7 1 8 6 5 . 3 8 7 6 . 6 — 1 1 . 3 9 2 6 . 9 9 3 9 . 7 — 1 2 . 8 . 9 1 2 . 9 2 3 — . 0 1 1 
2 9 0 1 . 2 9 3 2 . 9 — 3 1 . 7 9 8 3 . 2 9 9 7 . 3 — 1 4 . 1 . 8 9 9 . 9 3 0 — . 0 3 1 
3 9 0 5 . 4 9 0 8 . 2 — 2 . 8 9 7 0 . 2 9 5 1 . 3 1 8 . 9 . 9 2 6 . 9 2 9 — . 0 0 3 
4 9 2 6 . 2 9 2 7 . 7 — 1 . 5 9 8 3 . 2 9 8 3 . 2 — 0 . 0 . 9 0 7 . 9 0 9 — . 0 0 2 

1 9 6 8 1 9 5 0 . 8 9 4 4 . 4 6 . 4 1 0 1 2 . 2 9 9 7 . 4 1 4 . 8 . 9 6 9 . 9 6 2 . 0 0 7 

2 9 6 0 . 5 1 0 0 0 . 5 — 4 0 . 0 1 0 4 4 . 4 1 0 6 2 . 1 — 1 7 . 7 . 9 2 3 . 9 6 1 — . 0 3 8 
3 9 3 3 . 4 9 4 1 . 2 — 7 . 8 1 0 2 9 . 3 1 0 2 1 . 5 7 . 8 . 9 1 6 . 9 2 4 — . 0 0 8 
4 9 6 8 . 6 9 6 1 . 4 7 . 2 1 0 9 7 . 0 1 0 8 5 . 0 1 2 . 0 . 9 1 6 . 9 0 9 . 0 0 7 

1 9 6 9 1 9 4 4 . 3 9 3 7 . 9 6 . 4 1 0 7 8 . 3 1 0 6 6 . 0 1 2 . 3 . 9 2 9 . 9 2 2 . 0 0 7 

2 1 0 3 5 . 3 1 0 3 6 . 3 — 1 . 0 1 1 7 6 . 5 1 1 7 3 . 5 3 . 0 . 9 5 8 . 9 5 9 — . 0 0 1 
3 1 0 0 2 . 9 1 0 0 0 . 7 2 . 2 1 1 6 8 . 0 1 1 6 9 . 6 — 1 . 6 . 9 4 6 . 9 4 4 . 0 0 2 
4 1 0 7 3 . 8 1 0 4 7 . 2 2 6 . 6 1 2 4 8 . 3 1 2 5 2 . 1 — 3 . 8 . 9 8 1 . 9 5 6 . 0 2 5 

1 9 7 0 1 1 0 1 3 . 8 1 0 0 0 . 7 1 3 . 1 1 2 1 1 . 0 1 2 0 2 . 5 8 . 5 . 9 6 1 . 9 4 9 . 0 1 2 

2 1 1 0 2 . 7 1 1 0 1 . 3 1 . 4 1 3 1 0 . 2 1 3 2 4 . 0 — 1 3 . 8 . 9 8 3 . 9 8 1 . 0 0 2 

3 1 0 8 9 . 1 1 0 8 0 . 0 9 . 1 1 3 2 7 . 1 1 3 3 6 . 8 — 9 . 7 . 9 9 0 . 9 8 1 . 0 0 9 

4 1 0 6 7 . 8 1 0 8 2 . 1 — 1 4 . 3 1 3 9 6 . 8 1 3 9 6 . 8 — 0 . 0 . 9 4 0 . 9 5 3 — . 0 1 3 

1 9 7 1 1 1 0 4 4 . 9 1 0 9 0 . 0 — 4 5 . 0 1 3 6 0 . 8 1 4 2 7 . 3 — 6 6 . 5 . 9 5 5 . 9 9 6 — . 0 4 1 

2 1 1 1 8 . 7 1 1 1 9 . 8 — 1 .1 1 4 8 7 . 9 1 4 9 2 . 2 — 4 . 3 . 9 5 9 . 9 6 0 — . 0 0 1 

3 1 1 0 1 . 4 1 1 2 5 . 1 — 2 3 . 7 1 5 0 6 . 2 1 5 5 8 . 9 — 5 2 . 7 . 9 6 4 . 9 8 5 — . 0 2 1 

4 1 1 2 1 . 2 1 1 2 1 . 1 0 . 1 1 6 0 7 . 0 1 6 4 2 . 1 — 3 5 . 1 . 9 5 3 . 9 5 2 . 0 0 1 

T A B L E 1 (continued) 
C O N T R O L S I M U L A T I O N R E S U L T S 

Quarter r 

EA YTPDR PC 

r Actual Simulated Error Actual Simulated Error Actual Simulated Error 

3 6 6 8 . 0 6 8 5 . 2 2 . 8 6 2 6 . 5 6 2 9 . 3 — 2 . 8 1 . 0 0 5 1 . 0 0 3 " . 0 0 2 

4 7 0 0 . 2 6 9 7 . 6 2 . 6 6 3 9 . 9 6 4 7 . 4 — 7 . 5 1 . 0 1 2 1 . 0 1 4 — . 0 0 2 

1 7 1 1 . 1 7 1 1 . 6 — 0 . 5 6 4 3 . 2 6 2 9 . 1 1 4 . 0 1 . 0 1 9 1 . 0 2 1 — . 0 0 2 

2 7 1 3 . 2 7 1 2 . 2 1 . 0 6 2 1 . 2 6 0 9 . 5 1 1 . 7 1 . 0 2 5 1 . 0 2 6 — . 0 0 1 

3 7 1 1 . 8 7 1 1 . 4 0 . 4 6 5 1 . 1 6 3 8 . 1 1 3 . 0 1 . 0 3 1 1 . 0 3 1 . 0 0 0 

4 7 2 2 . 2 7 2 2 . 1 0 . 1 6 5 1 . 9 6 4 3 . 0 9 . 0 1 . 0 3 6 1 . 0 3 8 — . 0 0 2 

1 7 3 2 . 6 7 3 0 . 6 2 . 0 6 1 8 . 4 6 2 2 . 2 — 3 . 8 1 . 0 6 2 1 . 0 6 4 — . 0 0 2 

2 7 2 8 . 2 7 2 5 . 8 2 . 4 6 0 7 . 2 5 9 7 . 9 9 . 3 1 . 0 9 1 1 . 0 8 4 . 0 0 7 

3 7 1 3 . 7 7 1 6 . 2 — 2 . 5 6 2 5 . 1 6 2 5 . 7 — 0 . 6 1 . 1 0 3 1 . 0 8 9 . 0 1 4 

4 7 1 7 . 3 7 1 9 . 3 — 2 . 0 6 1 6 . 8 6 1 7 . 0 — 0 . 2 1 . 1 0 4 1 . 0 9 6 . 0 0 8 

1 7 2 1 . 1 7 2 6 . 0 — 4 . 9 6 3 4 . 2 6 2 2 . 3 1 1 . 9 1 . 1 1 5 1 . 1 0 6 . 0 0 9 

2 7 1 6 . 0 7 2 1 . 8 — 5 . 8 6 0 9 . 2 6 0 5 . 1 4 . 1 1 . 1 3 0 1 . 1 1 4 . 0 1 6 

3 7 1 1 . 6 7 1 6 . 5 — 4 . 9 6 1 1 . 6 6 2 7 . 0 — 1 5 . 4 1 . 1 4 3 1 . 1 2 7 . 0 1 6 

4 7 2 3 . 3 7 2 4 . 9 — 1 . 6 6 4 7 . 4 6 4 3 . 1 4 . 2 1 . 1 6 0 1 . 1 5 0 . 0 1 0 

1 7 3 7 . 3 7 3 4 . 9 2 . 4 6 3 5 . 4 6 3 2 . 6 2 . 8 1 . 1 7 6 1 . 1 6 9 . 0 0 7 

2 7 3 6 . 4 7 3 3 . 9 2 . 5 5 9 8 . 8 6 1 2 . 9 — 1 4 . 1 1 . 1 8 9 1 . 1 8 2 . 0 0 7 

3 7 3 4 . 3 7 3 1 . 9 2 . 4 6 4 8 . 1 6 4 5 . 6 2 . 5 1 . 2 0 1 1 . 2 0 0 . 0 0 1 

4 7 4 7 . 0 7 4 4 . 6 2 . 4 6 8 1 . 2 6 6 5 . 4 1 5 . 8 1 . 2 0 6 1 . 2 2 3 — . 0 1 7 

1 7 6 0 . 9 7 5 7 . 3 3 . 6 6 5 0 . 1 6 6 3 . 1 — 1 3 . 1 1 . 2 3 2 1 . 2 4 5 — . 0 1 3 

2 7 6 4 . 0 7 6 0 . 5 3 . 5 6 5 4 . 0 6 5 6 . 2 — 2 . 3 1 . 2 5 1 1 . 2 6 5 — . 0 1 4 
3 7 5 8 . 7 7 6 0 . 1 — 1 . 4 6 9 7 . 0 6 8 8 . 2 8 . 8 1 . 2 7 4 1 . 2 9 0 — . 0 1 6 
4 7 7 2 . 7 7 7 2 . 2 0 . 5 7 1 2 . 9 7 1 5 . 0 — 2 . 2 1 . 3 2 6 1 . 3 2 8 — . 0 0 2 

1 7 8 4 . 5 7 8 5 . 8 — 1 .3 6 8 2 . 5 6 9 6 . 1 — 1 3 . 6 1 . 3 5 9 1 . 3 6 0 — . 0 0 1 CM 7 8 0 . 3 7 8 3 . 4 — 3 . 1 6 6 7 . 7 6 9 1 . 5 — 2 3 . 8 1 . 3 8 9 1 . 3 9 0 — . 0 0 1 
3 7 7 1 . 0 7 8 1 . 9 — 1 0 . 9 6 9 7 . 6 7 1 7 . 6 — 2 0 . 0 1 . 4 1 6 1 . 4 2 4 — . 0 0 8 
4 7 8 5 . 0 7 9 3 . 5 — 8 . 5 7 4 3 . 8 7 6 0 . 6 — 1 6 . 8 1 . 4 4 7 1 . 4 6 7 — . 0 2 0 

1 9 6 5 

1 9 6 6 

1 9 6 7 

1 9 6 8 

1 9 6 9 

1 9 7 0 

1 9 7 1 



TABLE 1 (continued) 

C O N T R O L S I M U L A T I O N R E S U L T S 

Quarter 

MM1 LATOT GCS 

Quarter Actual Simulated Error Actual Simulated Error Actual Simulated Error 

1965 3 712.4 731.9 —19.5 2212.0 2216.9 — 4.9 — 41.1 — 40.6 — 0.5 1965 
4 777.7 795.9 —18.2 2323.4 2354.9 —31.5 —119.8 —124.1 4.3 

1966 1 714.1 742.4 —28.3 2264.5 2306.2 —41.7 168.1 182.6 —14.9 
2 745.7 750.7 — 5.0 2327.1 2356.7 —29.6 — 67.5 — 49.1 —18.4 
3 715.1 711.8 3.3 2345.5 2367.1 —21.6 — 44.5 — 15.1 —29.4 
4 788.4 775.3 13.1 2471.3 2479.3 — 8.0 —124.4 —131.1 6.7 

1967 1 719.4 710.2 9.2 2386.3 2384.6 1.7 179.4 175.4 4.0 
2 708.0 708.8 — 0.8 2416.0 2424.5 — 8.5 —102.5 —111.7 9.2 
3 675.7 682.1 — 6.4 2403.3 2418.4 —15.1 — 31.7 — 26.3 — 5.4 
4 775.1 760.1 15.0 2551.5 2540.7 10.9 — 99.5 — 91.3 — 8.2 

1968 1 698.8 703.4 — 4.6 2481.1 2482.1 — 1.0 229.5 220.1 9.4 
2 716.3 723.7 — 7.4 2560.0 2553.6 6.4 — 58.6 — 54.0 — 4.6 
3 700.2 695.0 5.2 2586.8 2559.4 27.4 — 11.4 — 15.7 4.3 
4 769.8 768.0 1.8 2719.6 2690.2 29.4 —105.7 —109.5 3.8 

1969 1 724.0 716.1 7.9 2659.9 2627.9 32.0 218.6 224.1 — 5.5 
2 750.9 745.5 5.4 2756.2 2724.8 31.4 — 40.6 — 31.8 — 8.8 
3 733.6 728.5 5.1 2803.3 2783.6 19.7 — 52.7 — 30.9 —21.8 
4 790.6 804.1 —13.5 2951.4 2945.1 6.3 —149.3 — 95.4 —53.9 

1970 1 777.0 772.9 4.1 2896.3 2895.7 0.6 262.9 227.0 35.9 
2 800.0 801.1 — 1.1 3003.2 3007.7 — 4.5 — 61.8 — 48.8 —13.0 
3 773.6 773.7 — 0.1 3034.7 3038.2 — 3.5 — 52.2 — 46.3 — 5.9 
4 848.8 850.0 — 1.2 3177.4 3182.9 — 5.5 —153.3 —157.3 4.0 

1971 1 816.0 798.2 17.8 3120.0 3145.3 —25.3 255.6 260.4 — 4.8 CM 845.6 824.9 20.7 3202.9 3244.9 —42.0 — 51.0 — 33.7 —17.3 
3 830.2 806.7 23.5 3246.1 3309.9 —63.8 — 42.0 — 47.8 5.8 
4 936.1 888.7 47.4 3448.5 3480.9 —32.4 —148.3 —160.3 12.0 

TABLE 2 

G O V E R N M E N T E X P E N D I T U R E — S I M U L A T I O N R E S U L T S 

(Control solution values minus alternative government expenditure simulation results) 

Quarter CONSR INVSTR AKTER CB YR1 Yl UTC EA YTPDR PC MM1 LATOT GCS 

1965 3 — 3.9 —0.1 —3.3 —0.7 —23.0 — 19.9 —.025 — 1.7 — 2.7 .002 — 2.4 —10.0 7.8 
4 — 6.2 —0.8 —4-3 —0.2 —26.7 — 22.8 —.029 — 3.4 — 5.7 .003 — 4.2 —16.6 10.4 

1966 1 — 7.9 —2.9 —4.2 1.1 —27.0 — 23.4 —.030 — 5.0 — 8.1 .004 — 5.1 —19.9 9.7 
2 —10.4 —3.8 —4.5 2.5 —32.5 — 28.9 —.033 — 6.7 —10.6 .005 — 5.9 —24.3 11.5 
3 —12.8 —4.7 - ^ . 8 3.3 —36.1 — 32.4 —.039 — 8.2 —13.4 .005 — 6.5 —28.0 11.3 
4 —15.7 —5.5 —4.8 4.1 —40.4 — 37.0 —.041 — 9.8 —16.6 .005 — 7.1 —31.7 12.6 

1967 1 —17.6 —6.2 —4.2 4.7 —38.3 — 37.7 —.040 —10.7 —18.7 .005 — 6.7 —32.2 9.0 
2 —20.7 —6.3 4 3 5.2 —45.6 — 46.9 —.046 —12.0 —21.1 .004 — 7.5 —37.4 12.1 
3 —22.3 —6.0 —3^5 5.5 —43.4 — 46.0 —.044 —12.8 —23.2 .003 — 7.6 —38.3 10.4 
4 —24.8 —6.1 —3.5 5.9 —47.7 — 52.3 —.047 —13.8 —26.3 .003 — 8.1 —41.7 11.6 

1968 1 —26.1 —5.8 —3.3 6.4 —46.7 — 54.2 —.048 —14.3 —27.8 .000 — 7.4 —41.1 5.4 
2 —28.2 —5.3 —3.0 6.7 —51.9 — 62.5 —.050 —15.2 —30.5 —.001 — 8.5 —46.3 11.1 
3 —29.6 —5.3 —2.7 6.8 —52.1 — 65.9 —.051 —15.9 —31.6 —.003 — 9.1 —49.6 10.7 
4 —31.5 —5.3 —2.6 7.4 —55.7 — 73.6 —.053 —16.7 —34.1 —.005 —10.2 —54.9 12.6 

1969 1 —32.3 —5.3 —2.7 7.5 —53.5 — 73.9 —.053 —17.1 —34.2 —.007 — 9.2 —53.3 3.1 
2 —33.4 —5.2 —2.1 7.9 —56.9 — 81.2 —.053 —17.7 —35.0 —.009 —10.6 —58.7 10.6 
3 —33.9 —5.2 —1.7 8.1 —56.4 — 84.4 —.053 —18.2 —34.9 —.010 —11.3 —63.6 10.0 
4 —35.0 —5.0 —1.6 8.6 —59.2 — 92.2 —.054 —18.8 —37.1 —.012 —12.6 —70.8 12.4 

1970 1 —35.0 —4.8 —1.7 8.5 —56.5 — 91.5 —.054 —18.9 —36.2 —.014 —12.6 —69.4 0.1 
2 —35.8 —4.9 —1.4 9.1 —61.2 —101.4 —.055 —19.5 —37.3 —.016 —14.3 —76.7 11.7 
3 —35.6 —4.9 —0.8 9.6 —58.4 —102.8 —.053 —19.7 —36.7 —.018 —14.8 —79.5 10.9 
4 —36.1 —4.8 —0.7 10.4 —60.0 —110.3 —.053 —20.1 —38.5 —.019 —16.0 —85.4 14.3 

1971 1 —36.2 —4.5 —0.5 10.1 —59.5 —112.5 —.054 —20.1 —37.2 —.021 —13.9 —81.1 —2.3 
2 —35.7 —4.4 —0.3 10.6 —57.3 —113.4 —.049 —20.1 —37.7 —.023 —15.2 —84.7 10.1 
3 —35.9 —4.3 —0.2 10.7 —59.7 —112.0 —.052 —20.3 —36.9 —.024 —16.4 —89.8 12.7 
4 —36.2 —4.0 —0.2 11.3 —60.5 —129.3 —.051 —20.5 —38.5 —.025 —18.3 —97.0 17.7 



TABLE 3 

M O N E T A R Y B E N E F I T S — S I M U L A T I O N R E S U L T S 

(Control solution values minus alternative monetary benefits simulation results) 

Quarter CONSR INVSTR AKTER CB YR1 YI UTC EA YTPDR PC MMl LATOT GCS 
1965 3 — 1.1 —0.0 0.2 —0.0 — 1.0 — 0.9 —.001 —0.1 — 6.1 .000 —0.7 — 1.8 4.0 

4 — 2.3 —0.2 —0.2 0.1 — 2.6 — 2.3 —.003 —0.3 — 6.7 .000 —1.3 — 3.6 5.0 

1966 1 — 3.8 —0.5 —0.5 0.2 — 4.7 — 4.2 —.005 —0.7 — 8.1 .001 —1.8 — 5.7 5.7 CM; — 4.8 —0.8 —1.1 0.4 — 6.2 — 5.5 —.006 —1.1 — 6.2 .001 —1.9 — 6.7 4.3 
3 — 6.3 —1.0 —1.3 0.6 — 8.2 — 7.3 —.009 —1.5 — 9.3 .001 —2.2 — 8.5 5.4 
4 — 7.5 —1.2 —1.5 0.9 — 9.6 — 8.5 —.009 —2.0 — 9.0 .001 —2.4 — 9.6 5.0 

1967 1 — 9.2 —1.5 —1.7 1.0 —11.9 —11.0 —.012 —2.5 —11.1 .002 —2.7 —11.3 5.5 
2 —10.2 —1.7 —1.8 1.3 —12.8 —12.4 —.013 —3.0 — 9.3 .001 —2.6 —12.1 3.9 
3 —11.4 —1.9 —1.6 1.5 —14.2 —13.9 —.015 —3.5 —13.8 .002 —3.0 —13.7 6.0 
4 —12.0 —2.0 —1.6 1.8 —14.7 —14.9 —.014 —3.9 —11.8 .002 —2.9 —14.1 4.4 

1968 1 —13.1 —2.2 —1.6 2.0 —16.3 —17.2 —.017 —4.4 —15.4 .001 —3.1 —15.4 5.1 CM —13.6 —2.2 —1.4 2.3 —16.6 —18.2 —.016 —4.7 —13.2 .001 —3.0 —16.0 4.0 
3 —14.4 —2.2 —1.4 2.4 —17.7 —20.2 —.017 —5.1 —16.3 .001 —3.3 —17.5 5.2 
4 —15.2 —2.1 —1.2 2.6 —18.2 —22.1 —.018 —5.4 —16.7 .000 —3.5 —18.8 5.2 

1969 1 —16.1 —2.1 —1.3 2.6 —19.5 —24.5 —.020 —5.7 —18.3 —.001 —3.5 —19.7 3.8 CM —16.4 —2.1 —1.1 2.8 —19.5 —25.7 —.018 —6.0 —16.2 —.001 —3.6 —20.6 3.7 
3 —16.9 —2.1 —0.9 2.9 —20.0 —27.7 —.018 —6.2 —19.2 —.002 4 1 —22.8 5.3 
4 —17.4 —2.0 —0.7 3.1 —20.2 —29.5 —.019 —6.4 —18.5 —.002 —4'.3 —24.6 4.7 

1970 1 —17.9 —1.9 —0.9 3.0 —21.2 —31.7 —.020 —6.6 —20.4 —.004 —4.7 —25.8 2.8 
2 —17.9 —1.9 —0.7 3.4 —20.6 —32.7 —.019 —6.8 —17.8 —.004 - 4 . 8 —26.7 3.3 

CO
 

—18.2 —2.0 —0.4 3.5 —20.9 —34.8 —.019 —6.9 —20.0 —.005 —5.1 —28.3 4.7 
4 —18.4 —1.8 —0.3 3.7 —20.6 —36.5 —.018 —7.0 —19.8 —.005 —5.4 —29.9 5.2 

1971 1 —18.7 —1.7 0.4 3.6 —21.5 —38.8 —.020 —7.1 —20.8 —.007 —5.0 —29.5 1.2 CM —18.5 —1.6 —0.3 3.8 —20.7 39.2 —.018 —7.1 —18.6 —.007 —5.2 —30.4 3.2 CO —18.4 —1.6 —0.1 3.8 —20.4 —41.0 —.018 —7.1 —19.5 —.007 —5.6 —31.7 4.3 
4 —18.3 —1.4 0.2 4.1 —19.6 —42.2 —.017 —7.1 —19.9 —.008 —6.0 —33.3 5.6 

TABLE 4 

E A R L I E R D E V A L U A T I O N — S I M U L A T I O N R E S U L T S 

(Control solution values minus alternative devaluation simulation results) 

Quarter CONSR INVSTR AKTER CB YR1 Yl UTC EA YTPDR PC MMl LATOT GCS 

1965 3 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 
4 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 

1966 1 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 
2 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 
3 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 
4 0.0 0.0 0.0 0.0 0.0 0.0 .000 0.0 0.0 .000 0.0 0.0 0.0 

1967 1 1.1 7.9 0.1 —31.3 —20.7 —45.9 —.022 0.8 —18.8 —.011 — 5.6 —23.3 —11.4 CM 6.0 10.0 0.5 —26.8 — 8.8 —53.0 —.009 2.0 —18.6 —.024 — 9.3 —37.0 — 0.5 
3 10.6 9.4 —0.4 —18.1 — 6.1 —57.2 —.006 3.2 —16.9 —.037 —10.8 —44.0 4.5 
4 13.7 10.4 —0.7 —18.0 — 5.1 —68.9 —.005 4.4 —19.8 —.049 —13.0 —53.9 6.6 

1968 1 18.7 3.7 1.9 10.0 24.7 —18.9 .025 5.0 2.9 —.051 — 8.4 —33.5 13.2 CM 18.8 2.5 2.7 3.4 20.5 —22.1 .020 5.2 5.5 —.049 — 7.1 —30.0 6.5 
3 19.8 5.0 3.8 — 0.6 24.5 —16.9 .024 5.8 9.0 —.048 — 5.9 —24.9 1.0 
4 20.1 5.9 3.9 — 2.4 24.3 —15.6 .024 6.2 9.5 —.046 — 6.1 —24.8 3.3 

1969 1 21.5 7.3 1.9 — 3.8 25.5 — 8.9 .025 6.8 11.9 —.044 — 1.7 —10.9 —18.6 CM 22.8 7.5 3.5 — 4.5 28.4 — 4.9 .026 7.4 8.9 —.042 — 3.1 —12.1 — 0.5 

CO
 

24.2 7.6 4.1 — 4.6 31.8 0.8 .030 8.1 11.9 —.040 — 3.7 —11.5 3.8 
4 26.0 7.4 3.9 — 4.2 33.9 3.8 .031 8.8 13.4 —.038 — 4.0 —11.3 5.9 

1970 1 25.6 6.6 2.1 — 4.8 31.1 7.9 .029 9.2 16.4 —.035 — 2.0 — 6.0 — 4.0 
2 26.0 6.6 2.1 — 5.2 31.6 11.1 .028 9.6 17.7 —.032 — 2.6 — 6.2 4.8 CO 26.2 6.1 2.0 — 5.3 32.9 17.1 .030 9.9 20.3 —.028 — 2.6 — 4.7 6.5 
4 26.8 5.3 1.5 — 5.1 33.1 22.1 .029 10.2 22.5 —.024 — 2.4 — 2.9 7.3 

1971 1 27.2 5.3 2.6 — 3.2 36.7 32.4 .034 10.5 23.3 —.022 — 0.9 2.8 4.6 
2 27.1 5.2 0.9 — 5.3 33.0 33.7 .028 10.7 23.5 —.018 — 0.6 4.2 6.4 
3 27.3 5.2 0.9 — 5.3 34.1 39.4 .030 10.8 23.7 —.014 — 0.3 6.4 7.8 
4 27.4 4.6 0.5 — 5.4 33.4 43.0 .028 10.9 24.3 —.011 0.3 8.6 7.8 



TABLE 5 

EARLIER CONTROLS — SIMULATION RESULTS 
(Control simulation values minus alternative controls simulation results) 

Quarter CONSR INVSTR AKTER CB YRI Yl UTC EA YTPDR PC MMl LATOT GCS 

1965 3 — 4.3 3.5 —3.9 —10.1 —25.1 —21.4 —.028 —0.1 — 2.4 .002 —2.1 — 9.8 —3.5 
4 — 5.8 3.0 —3.8 —14.2 —24.1 —19.7 —.025 —0.4 — 4.8 .004 —4.0 —15.3 —3.9 

1966 1 — 7.8 0.9 —3.8 —15.1 —27.4 —23.0 —.030 —1.3 — 7.5 .005 —5.4 —20.4 —3.3 
2 — 9.5 0.2 —3.2 —19.0 —27.8 —23.7 —.028 —1.8 — 9.7 .005 —6.8 —25.0 —4.0 
3 —11.5 —0.7 —2.2 —17.8 —29.6 —25.3 —.032 —2.7 —12.2 .005 —7.6 —28.8 —3.1 
4 —13.8 —1.1 —2.6 —12.6 —32.8 —29.0 —.033 —3.6 —14.9 .005 —7.7 —31.3 —0.6 

1967 1 —16.9 —1.4 —5.4 —12.3 —40.2 —37.9 —.042 —4.7 —18.0 .005 —7.9 —35.1 —2.8 
2 —19.4 —1.4 —5.3 — 7.1 —42.3 —42.2 —.043 —5.7 —20.9 .005 —7.8 —37.7 —0.4 
3 —13.9 —8.4 1.0 18.3 1.9 — 5.0 .002 —6.7 —19.6 .000 —3.0 —19.1 7.0 
4 —13.8 —7.5 0.4 22.5 — 3.1 —13.3 —.003 —7.2 —19.0 —.003 0.2 —11.8 5.8 

1968 1 —11.9 —3.7 2.5 21.4 2.3 — 8.2 .002 —7.0 —16.8 —.008 3.7 — 2.7 —0.0 
2 — 9.8 —2.2 5.8 16.2 7.5 — 6.3 .007 —6.4 —15.2 —.011 3.6 1.0 1.2 CO — 6.8 —0.7 8.2 15.0 14.2 — 2.8 .014 —5.5 —10.8 —.015 4.0 4.5 1.4 
4 — 4.0 0.7 7.6 19.1 17.3 — 1.6 .016 —4.3 — 7.2 —.018 4.6 7.8 3.7 

1969 1 — 0.8 2.0 5.3 17.8 19.2 1.6 .019 —2.9 — 2.2 —.020 5.7 13.0 —1.7 
2 2.7 2.5 4.6 16.9 22.5 5.4 .021 —1.5 1.5 —.021 5.7 15.5 1.6 
3 2.4 5.6 1.3 4.0 2.8 —14.6 .003 —0.1 4.7 —.019 3.2 6.3 —2.3 
4 5.1 5.5 1.6 — 1.5 9.2 — 6.3 .008 1.1 7.2 —.018 1.2 3.6 —2.1 

1970 1 7.1 3.5 1.7 — 3.3 11.0 0.6 .010 2.1 10.6 —.016 0.3 3.9 —3.1 CM 9.4 2.2 1.7 — 3.0 13.5 6.7 .012 2.9 13.6 —.013 —0.3 4.4 —0.4 
3 11.4 1.8 2.0 — 2.3 16.7 13.7 .015 3.7 15.1 —.010 —0.3 6.5 0.7 
4 13.1 1.4 1.5 2.6 17.7 18.3 .016 4.3 16.1 —.007 0.5 9.7 2.8 

1971 1 13.8 1.2 1.2 2.3 16.8 21.0 .015 4.8 16.2 —.006 1.2 12.1 2.2 
2 14.2 1.2 0.1 1.9 16.9 24.5 .014 5.2 15.8 —.003 1.8 14.4 2.5 
3 15.6 1.5 0.5 1.9 18.5 29.1 .016 5.6 15.2 .000 2.3 17.0 3.2 
4 15.3 1.2 1.0 — 3.0 18.5 31.7 .018 5.8 14.7 .010 2.3 18.0 1.7 

TABLE 6 

1967 RECESSION —SIMULATION RESULTS 
(Control simulation values minus alternative recession simulation results) 

Quarter CONSR INVSTR AKTER CB YRI Yl UTC EA YTPDR PC MMl LATOT GCS 

1965 3 — 4.2 3.5 — 3.9 —10.1 —24.7 —21.1 —.027 — 0.1 — 2.4 .002 — 2.1 — 9.6 — 3.7 
4 — 6.4 3.0 — 4.3 —14.3 —28.0 —23.1 —.030 — 0.6 — 5.2 .004 — 4.4 —16.9 — 2.4 

1966 1 — 4.0 0.9 — 0.4 —14.3 — 3.3 — 1.4 —.004 0.5 — 5.1 .003 — 3.1 —10.1 —11.6 
2 — 2.4 0.8 2.2 —18.5 7.2 7.5 .008 2.2 — 3.5 .002 — 1.6 — 4.2 —18.2 
3 — 3.8 2.5 2.0 —18.9 — 4.5 — 3.3 —.005 2.6 — 3.7 .002 — 2.1 — 7.4 —12.8 
4 — 4.2 3.3 1.1 —15.2 — 5.7 — 4.9 —.005 2.9 — 4.2 .001 — 2.1 — 8.5 —10.2 

1967 1 —18.3 11.4 — 9.7 —52.1 —72.2 —67.4 —.076 1.2 —31.1 .007 —10.8 —42.9 —14.3 
2 —25.9 12.8 —10.4 —42.9 —72.5 —76.1 —.073 — 1.2 —38.8 .010 —16.1 —62.8 — 4.3 
3 —17.8 1.0 — 3.8 — 0.6 —25.1 —54.4 —.026 — 3.5 —39.6 —.006 —13.6 —55.9 10.3 
4 —15.9 0.7 — 5.9 8.4 —35.5 —81.1 —.035 — 5.4 —43.8 —.021 —12.8 —61.7 17.6 

1968 1 —11.3 —4.5 — 1.6 36.3 — 5.4 —36.7 —.005 — 7.1 —22.5 —.027 — 6.4 —38.6 24.2 
2 —12.1 —5.8 1.4 24.3 —15.5 —49.6 —.015 — 8.9 —21.0 —.029 — 6.0 —38.4 20.2 
3 —11.3 —3.1 4.5 19.2 —10.3 —47.5 —.010 — 9.8 —17.7 —.031 — 5.6 —35.7 15.7 
4 —12.3 —2.2 3.6 22.3 —15.1 —54.7 —.015 —10.6 —17.6 —.033 — 6.6 —39.3 21.8 

1969 1 — 9.2 0.5 1.6 21.4 — 4.6 —42.1 —.005 — 9.9 —14.1 —.035 — 1.4 —21.9 — 6.6 
2 — 7.7 1.0 2.6 20.8 — 8.2 —48.5 —.008 — 9.6 —17.4 —.036 — 4.0 —27.4 16.2 
3 — 9.7 4.6 — 0.4 8.2 —29.7 —73.2 —.028 — 9.2 —16.7 —.034 — 8.1 —44.0 16.9 
4 — 9.8 4.9 — 1.2 3.5 —32.8 —79.4 —.030 — 9.4 —19.2 —.033 —12.8 —59.1 23.2 

1970 1 — 6.6 1.8 1.0 2.9 — 8.8 —48.6 —.008 — 7.8 —13.5 —.034 —10.2 —45.8 — 2.5 
2 — 5.9 0.6 1.4 3.5 —13.0 —53.2 —.012 — 7.0 — 9.6 —.033 —11.3 —48.9 11.4 
3 — 4.8 1.5 1.8 3.5 —10.7 —49.1 —.010 — 6.1 — 5.8 —.032 —11.6 —49.5 14.2 
4 — 4.6 1.0 0.7 8.2 —15.3 —53.7 —.013 — 5.9 — 4.8 —.029 —12.3 —53.3 20.8 

1971 1 — 1.3 1.3 1.7 10.1 3.8 —27.5 .003 — 4.3 — 1.9 —.029 — 7.5 —36.0 — 0.1 CM — 0.4 1.9 1.6 7.6 — 1.5 —31.2 —.002 — 3.3 — 1.4 —.027 — 7.4 —35.5 10.1 
3 1.2 3.6 2.4 6.9 0.8 —28.0 .001 — 2.4 — 0.2 —.025 — 7.5 —34.6 14.2 
4 2.2 3.2 2.3 1.6 — 2.2 —31.8 —.002 — 2.0 — 0.3 —.024 — 9.1 —39.4 17.4 



DETAILS OF POLICY SIMULATION INPUT DATA CHANGES 

The following notes give the details of the changes 
made for each policy simulation and provide some com­
ment on the rationale in each case where required. 

(a) Real government expenditure 

GENWTRB, which is simply G E N W T R inflated by 
10 percent in each quarter, replaced G E N W T R (real 
government non-wage non-transfer expenditure) in the 
input. No other input changes were made. 

(b) Government monetary benefits 

GEMA, which is the original G E M (government 
expenditure on monetary benefits) inflated by 10 percent 
in each quarter, replaced G E M and this also implies 
that government transfers (GET) of which monetary 
benefits are a part, must be increased by the same 
amount. Hence GETA is G E T plus 10 percent of GEM, 
and similarly replaced G E T in the input for this simu­
lation. Hence the income transfer effect and the govern­
ment cash injections effect are both incorporated. 

(c) Devaluation 

A major policy decision which may have helped avoid 
much of the impact of the 1967 recession was devalua­
tion early in 1967 when it became clear there was a 
major slump in wool prices which was likely to continue 
for some time. Devaluation actually came in November 
1967 and did not seem to affect the price or trade flow 
data until the March quarter 1968. Thus, it was decided 
to see what would have happened (especially, for ex­
ample, to overseas reserves) if a devaluation of the 
20 percent order of magnitude that was actually achieved 
became effective in the March quarter 1967. I t was 
assumed that no other countries would be influenced by 
the exchange rate change, that export volumes would 
not be price elastic and that the exchange rate situation 
would have reverted back to its observed state in 1968( 1) 
when the actual exchange rate realignments took effect. 

Hence import and export prices and export receipts 
(PI , PWIB, PE, CRE and C R O ) were increased by 

20 percent throughout 1967 but left unchanged for the 
rest of the period. Because farm income (YOF) is exo­
genous an assumption was required about the effect of 
an increase in export prices on this variable. I t was 
assumed Y O F would increase by a higher percentage 
than 20 percent since devaluation affects gross receipts, 
whereas production costs are still subject to (initially 
relatively unchanged) domestic prices. For simplicity 
YOF was increased by 30 percent during 1967 but no 
claim is made that this figure is particularly accurate. 
Thus, in this simulation: 

P ID replaced PI 

PWIBD „ PWIB 

PED 

CRED 

C R O D 

YOFD 

PE 

CRE 

C R O 

Y O F 

(d) Direct controls 

As the brief history of the New Zealand economy 
shows, direct controls on imports and trading bank 
advances have been a major policy instrument although 
the use of them has assumed less importance in more 
recent years. I t would also seem that appropriate cor­
rective action has often been delayed too long for fear 
of the political consequences and /or because of a lack 
of knowledge about the current progress of the economy. 
The purpose of this exercise was to assume that policy 
actions were taken a full year earlier than was actually 
the case to give some indication whether or not foreign 
exchange crises in particular could have been avoided 
without necessarily prejudicing long-term growth and 
employment. 

Consequently, the two policy dummy variables ZQR 
and ZA (representing import restrictions and trading 
bank advances control policy respectively) were "back­
dated" fonr quarters to give Z Q R D and ZAB respec­
tively (and these replaced the original variables in the 
input ) . No attempt was made to reconstruct what may 
have been more appropriate policy changes still, except 
that the relaxation of advances control policy which 
occurred in 1968(2) and 1968(3) was backdated only 
three quarters to fit in more realistically with the simula­
tion to "remove" the 1967 recession. 



(e) The 1 9 6 7 recession 

The results of these previous simulation experiments 
were partially absorbed by the selection of a mix of 
policy measures likely to reveal that the severity of the 
1967 recession was not necessary and that prompt and 
appropriate policy actions from 1965 could have hypo-
thetically avoided the foreign exchange crisis. Hence, 
first policy alternatives (c) and (d) above were specified 
in order to provide much greater foreign exchange re­
serves at the end of 1967 without an appreciably lower 
level of economic activity. A possibly important reason 
for the severe exchange shortage in 1966 was high levels 
of government expenditure which the government appar­
ently wished to reduce, although it did not seem able 
to achieve this objective. I t can also be argued that the 
policy mixes specified to assist overseas reserves imply 
that the government may not have needed to reduce its 
expenditure in 1967 as far as it did. Hence a series was 
computed for real non-wage non-transfer government 
expenditure which increased by a constant percentage 
(with the appropriate seasonal pattern imposed) per 
quarter through the period such that the levels at the 
beginning and end of the period were not very different 
from those observed in the actual series. The major 

result was that G E N W T R D was substantially lower in 
1966 and somewhat higher in 1967-1971 than the 
original GENWTR. 

As a final measure it was decided that, given all the 
above policies, the removal of subsidies on many con­
sumer goods which occurred in early 1967 would not 
have been necessary. Hence the dummy variable ZSUB 
which accounts for the price effect of the removal of 
subsidies was replaced with a vector of zeros (ZSUBS). 
However, there is also a government expenditure effect 
of subsidies. Subsidies are part of government transfer 
income and hence if subsidies were retained in 1967, 
government transfer income would have been greater. 
Thus G E T was increased by $5 million per quarter in 
1967 and 1968 and $6 million per quarter thereafter, to 
yield GETS. Thus, for this run, besides the input changes 
listed above for backdated controls and devaluation, the 
following changes were made: 

G E N W T R D replaced G E N W T R 
GETS „ G E T 
ZSUBS „ ZSUB 



Symbol 

* PCN 
PCNW 
PCR 
PCRW 

* PCS 
PCSW 

* P C T 
P C T W 

* PDB 

PE 
PI 

* PRDY 
PWF 
PWIB 

* RA 
R H D F 

* R T 
* R T D 
* R T N 

SACFT 
SACS 
SD 

* SDT 

SG 
S. 

-* T I 
# T I B 
* T I C 
* T I E 
* T I H 

T I O 
T I P 
T I P C 

* TISA 
T I S N 
T R A 
TRG 
T R E 
T S R O 

TSRS 

* T Y 
TYB 
TYCF 

# TYCG 
T Y C R 

* T Y O G 
T Y O G F 
T Y O R 
T Y O R F 

* TYSD 
* TYSP 

TYSR 
* U T C 

Definition 

Consumers' price index, non-durable sub-groups, base 1965 = 1.000. 
Weight for PCN in PC, proportion. 
Consumers' price index, rent component, base 1965 = 1.000. 
Weight for PCR in PC, proportion. 
Consumers' price index, services components, base 1965 •= 1.000. 
Weight for PCS in PC, proportion. 
Consumers' price index, private transport component, base 1965 = 1.000. 
Weight for P C T in PC, proportion. 
Price deflator for the building sector. Base 1965 = 1.000. A composite index which is two-thirds PWB 

4- one-third W H I B where (i) PWB = wholesale price index, building materials and (ii) W H I B 
= wages per hour worked in the building and construction sector (from six-monthly data with 
intermediate quarters interpolated linearly). 

Export price index, base 1965 = 1.000. 
Import price index, base 1965 = 1.000. 
Labour productivity; a twelve quarter uncentred average of real output per employee ( Y R 1 / E A ) . 
Wholesale price index, farm products, base 1965 = 1.000. 
Wholesale price index, imports used in building and construction, base 1965 = 1.000. 
Wholesale turnover of automobiles and automotive parts, $m. 
Value of durable sales financed under hire purchase, $m. 
Retail turnover, total, $m. 
Retail turnover, durables sub-groups, $m. 
Retail turnover, non-durables sub-groups, $m. 
State Advances Corporation securities held by trading banks, $m. 
State Advances Corporation securities held by savings banks, $m. 
Statistical discrepancy in GDB identity, $m. (Accounts for measurement errors and timing differences.) 
Trading banks' balance sheet statistical discrepancy, $m. Takes the value 0 in every quarter in the 

observed balance sheet but takes non-zero values in simulation. 
State Advances Corporation securities held by the government, $m. 
Seasonal dummy variable for die i'th quarter. Takes the value 1 in the i'th quarter and zero else­

where. 
Total taxation, other than income tax, $m. 
Indirect tax, beer duty, $m. 
Indirect tax, customs duty, $m. 
Estate duty, $m. 
Indirect tax, highways revenue, $m. 
Taxation, all other, $m. 
Indirect tax, payroll, $m. 
Estimated payroll tax paid by companies, $m. 
Indirect tax, sales, automotive, $m. 
Indirect tax, sales, non-automotive, $m. 
Sales tax rate on automobiles, proportion. 
Effective tax rate for companies, proportion. 
Effective tax rate on estates, proportion. 
Statutory tax rate on other persons' income, proportion. (Product of tax rate schedule and income 

distribution data, allowing for exemptions). 
Statutory tax rate on wage and salary income, proportion. (Product of tax rate schedule and income 

distribution data, allowing for exemptions). 
Income tax, net of refunds, total, $m. 
Income tax, net other miscellaneous income tax, $m. 
Seasonal factors for TYCG. (TYCG*TYCF) equals seasonally adjusted TYCG. 
Income tax, companies, gross, $m. 
Tax refunds, companies, $m. 
Income tax, other persons, gross, $m. 
Seasonal factors for TYOG. (TYOG*TYOGF) equals seasonally adjusted TYOG. 
Tax refunds, other persons, $m. 
Seasonal factors for TYOR. ( T Y O R * T Y O R F ) equals seasonally adjusted TYOR. 
Income tax, P.A.Y.E., deductions from pay of salary and wage earners, $m. 
Income tax, payment by employers of P.A.Y.E. tax to government, $m. 
Tax refunds, salary and wage earners, $m. 
Capacity utilization, proportion. 



Symbol Definition 

VA 
* WPG 
* W P P 

XB 
XBI 

XBP 
X E 

* Y l 
* YC 
* YCAE 
* YGD 

Y C T E 
* YD3 
* YDR1 
* YDR3 
* Y O E D 

Y O F 
* Y O N F 
* Y O P D 
* Y O P D R Q 
* YRI 

YR1F 
* Y R 1 Q 

YRG 

* Y R V H 
* YS 
* YSPD 
* YSDRQ 
* YTPD 
* Y T P D R Q 

ZA 

ZCP 

ZDC1 

ZDC2 

ZDS 

ZE 
ZIC 

ZIS1 

ZIS2 

ZJSI 

Z Q R 

Notified job vacancies, quarterly average, 000 persons. 
Average quarterly salary and wage income for government employees, $000. 
Average quarterly salary and wage income for private sector employees, $000. 
Overseas exchange transactions capital account balance, $m. 
Overseas exchange transactions balance of I .M.F. drawings and repurchases, $m. (Does not include 

Special Drawing Rights.) 
Overseas exchange transactions private capital balance, $m. 
Overseas exchange transactions, errors and omissions (residual reconciling overseas exchange trans­

actions with the change in official overseas reserves), $m. 
Aggregate expenditure, current prices, $m. 
Company income, interpolated from annual data, $m. 
Company income adjusted for tax exemptions, $m. 
Company dividend payments, interpolated from annual data, $m. 
Company tax exemptions, interpolated from annual data, $m. 
Aggregate domestic expenditure, excluding change in stocks, current prices, $m. 
Aggregate domestic expenditure, constant 1965 prices, $m. 
Aggregate domestic expenditure, excluding change in stocks, constant 1965 prices, $m. 
Other persons' income, excluding company dividends interpolated from annual data, $m. 
Other persons' income, farm income component, interpolated from annual data, $m. 
Other persons' income, non-farm income component, interpolated from annual data, $m. 
Other persons' disposable income, $m. 
Other persons' permanent real disposable income, $m. 
Real aggregate expenditure, 1965 prices, $m. 
Seasonal factor for Y R I . (YR1/YR1F) equals seasonally adjusted Y R I . 
Permanent real aggregate expenditure, 1965 prices, $m. 
Capacity output, constant rate of increase trend over peaks in observed seasonally adjusted real 

aggregate expenditure, $m. ($750m. in 1960(1) plus 0.935 percent per quarter thereafter.) 
Rental value of owner-occupied houses, interpolated from annual data, $m. 
Total wage and salary income, $m. 
Wage and salary disposable income, $m. 
Wage and salary permanent real disposable income, $m. 
Total personal disposable income, $m. 
Permanent total personal real disposable income, $m. 
Dummy variable to represent official monetary policy with respect to trading bank advances. Takes 

the following values: 
0 = passive or permissive policy 
1 = cautious policy 
2 = firm restraint desired 
3 = severe restraint desired. 

Dummy variable to allow for the unexplained random movement in other current payments (CPO) 
in 1967(1). Takes the value 1 in 1967(1). 

Dummy variable to account for public's dishoarding of currency at the time of decimal currency 
changeover. Takes the value 1 in 1967(2). 

Dummy variable to account for trading banks' abnormal holdings of currency during the period of 
decimal currency changeover. Takes the value 1 from 1967(3) to 1969(1). 

Dummy variable to represent the effect of the United Kingdom dock strike in late 1967. Takes the 
value 1 in 1967(4) and —1 in 1968(1). 

Dummy variable to account for the effect on currency holdings of Easter falling at the end of March. 
Dummy variable to represent the effect of the break in the c.i.f. imports data at the time of a change 

in the system of classification. Takes the value 1 in 1962(2) and —1 in 1962(3). 
Dummy variable to account for the period prior to the introduction of the private savings banks. 

Takes the value 1 up to and including 1964(3). 
Dummy variable to account for the influence of the opening of the private savings banks. Takes the 

value 1.0, 1.0, 1.0, 0.7, 0.3 in successive quarters commencing in 1964(4). 
Dummy variable to represent the immediate impact of a change in the savings banks' investment 

deposit interest rate. Takes the value 1 in 1962(4) and 1966(3). 
Dummy variable to represent the relative strength of quantitative import restrictions. Takes the values: 

— 1 = tight control 
0 = moderate control 
1 = relaxed control. 



Symbol Definition 

ZSUB Dummy variable to account for the removal of a range of consumer subsidies in 1967. Takes the 
value 1 in 1967(1) and 1967(2). 

Z T Linear time trend. Takes the value 1 in 1960(2) and thereafter increases by 1 each quarter. 
Z T M Time trend on successive March quarters. Takes the value 1 in 1968(1) and increases by 1 in each 

following March quarter. 
ZW Dummy variable to account for general wage orders, index base 1960(1) = 10.000. Percentage wage 

orders are added cumulatively to this base throughout the estimation period. 

T O T A L VARIABLES: 95 endogenous 
92 exogenous. 

NOTE: Those variables which were altered to allow for the input of the policy changes for the simulations 
are distinguished by extra letters on the end of the symbols listed above, and each of these series is 
adequately defined in Appendix C. 

(b) Statistical measures and other points o n presentation 

/ 
_ 2 
R 
S.E.E. 
C.V. 

D.W. 
k 2 

R.M.S.E. 

Polynomial 
types 

T-values 

In section (a) above indicates that the variable is implicitly or explicidy endogenous in the model. 
In equation specifications of Appendix E indicates multiplication. 

In equation specifications of Appendix E indicates division. 

Coefficient of determination adjusted for degrees of freedom. 
Standard error of estimate adjusted for degrees of freedom. 
Coefficient of variation. The results are presented as a percentage of the mean of the dependent 

variable. When the equation has the first difference as the dependent variable the coefficient of 
variation uses the mean of the level of the dependent variable. 

Durbin-Watson statistic. 
As defined by Malinvaud, E., in Statistical Methods of Econometrics, Amsterdam, North-Holland, 

1970 (p. 562) . k 2 can be used to derive Durbin's unbiased test for autocorrelation as follows: 

D = -—*Ĵ W)
 where D is asymptotically distributed as a standard normal variate, and values 

between —1.96 and 1.96 are acceptable at the 5 percent level. 
Root mean square error relative to the "root mean square actual" to derive ratios which are 

independent of the units in which the errors are measured. Expressed as a percentage in this paper. 
For a description of the Almon distributed lag method used to estimate many of the equations, see 

Deane and Lumsden [8]. Basically the procedure involves entering weighted moving averages (one 
for each degree of the polynomial, and each using a priori sets of weights which are powers of 
the initial linear set) of the variable to be incorporated in lag distribution form. The pattern of 
the lag distribution is determined by the product of a priori weights and the estimated coefficients 
on the moving average variables. Thus, lag shapes conforming to different polynomial patterns can 
be estimated and in addition other constraints can be imposed on the weighting pattern used. 
These are indicated by the following coding system: 

2, 3 or 4 indicates the degree of the polynomial. 
The letter which follows indicates: 

A — No constraints imposed on the lag distribution. 
B — Lag distribution constrained to tend towards zero slope at the right hand end. T o impose 

this constraint the first weighted moving average of those computed is excluded from 
the regression because it has linearly declining weights whereas the others are geomet­
rically declining and therefore have the desired potential asymptotic qualities,. (This 
constraint does not guarantee zero right hand end slope.) 

C — Lag distribution constrained to go through 0 at point t —f— 1. The a priori weights for 
the moving averages follow an inverted U shape rather than a perpetually declining 
pattern. This facilitates the estimation of hump-shaped lag patterns. 

D — Both constraints B and C imposed. 
Throughout this paper the figures in brackets below the regression coefficients are T-values. Generally 

the estimated coefficients are regarded as satisfactorily Significant if the T-value exceeds 2.0. Less 
stringent criteria are applied to the seasonal dummy variables. 



EQUATIONS AND IDENTITIES 

A. PRIVATE DEMAND: CONSUMPTION 

1 . Retail turnover — non-durables, real 

( R T N / P C N ) = 0.61137 Y S P D R Q + 0.34347 Y O P D R Q + 3.06631 VA — 1120.54780 ( P C N / P C ) 
(13.82) (4.09) (4.29) (5.77) 

— 50.94346 Si — 37.83787 S* — 45.44321 S 3 + 1141.50840 
(21.76) (15.43) (18.12) 

R .981, S.E.E. $5.00m., C.V. 1.46%, D.W. 1.71 
Period: 1961(4) - 1970(4), 37 observations. 

2 . Retail turnover — durables, real 

( R T D / P C D ) = 0.06032 Y T P D R Q + 0.03908 ( M M l - a / P C ^ ) + 1.77066 ( R H D F / P C D ) 
(4.16) (5.43) (7.58) 

— 53.91544 ( P C D / P C ) — 6.36484 Si — 3.12543 S 2 — 3.51304 S 3 + 14.34431 
(3.11) (8.38) (6.08) (6.23) 

R . 9 4 4 , S.E.E. $0.96m., C.V. 2.79%, D.W. 1.94 
Period: 1962(2) - 1970 (4) , 35 observations. 

3 . Retail turnover — total 

R T = R T N -f- R T D 

4 . Automotive turnover ( w h o l e s a l e ) , real 

( R A / P C T ) = 0.15130 Y R 1 Q + 0.10977 (YRI - YR1Q) - 229.80681 ( P C T / P C ) — 2.93865 S x 

(10.93) (3.57) (3.88) (1.32) 

— 1.93988 S 2 + 4.89141 S 3 + 154.35356 
(0.89) (2.19) 

R .862, S.E.E. $4.60m., C.V. 8.09%, D.W. 1.33 
Period: 1961(4) - 1970(4), 37 observations. 



5. Rental value o f owner-occupied houses 

Y R V H = 0.62060 Y R V H - a + 0.00357 (0.5 KBDPR + 0.5 K B D P R _ 1 ) * P C R — 2.78602 
(5.61) (3.53) 

R .997, S.E.E. $0.57m., C.V. 2.16%, D.W. 1.33, k 2 .011 
Period: 1960(2) - 1970(4), 43 observations. 

6 . Total consumpt ion , real 

CONSR = ( R T N / P C N ) + 0.35 ( R T N / P C S ) + ( R T D / P C D ) + 1.10 ( R A / P C T ) + ( Y R V H / P C R ) 

7. Stock of automobi les , real 

K R A R = 0.98 ( R A / P C T ) + 0.96 K R A R _ a 

B. PRIVATE DEMAND: INVESTMENT AND MORTGAGE FINANCE 

8 . Bui ld ing permits issued — private dwell ings, real 

(BPDP/PDB) = X w, A ( Y T P D / P C ) t _ , + 0.02764 K B D P R _ i + 0.06038 ( M M l - x / P C - O i = 0 

+ 0.08493 ( N M / P C ) 
(2.48) 

w„ .00000 
wi .04354 (3.55) 
w 2 .04661 (3.32) 

w 3 w 4 

(4.41) 

- 20.70600 PDB 
(2.48) 

.04138 (2.94) 

.03098 (2.07) 

(3.88) 

- 6.24200 Si — 1.95200 S 2 — 89.31900 
(3.39) (2.61) (3.43) 

w 5 W 6 

.01853 (0.91) 

.00716 (0.23) 

_ 2 
R .854, S.E.E. $1.46m., C.V. 3.44%, D.W. 1.96 
Period: 1962(3) - 1970(4), 34 observations 
Polynomial type 3D. 

9. Bui lding work put in place — private dwellings, real 

(BWDP/PDB) = 0.89485 (.45 (BPDP/PDB) + .55 ( B P D P - i / P D B - O ) + 0.01772 ( M M l _ i / P C _ 0 
(6.29) (4.86) 

— 39.52000 ( P D B - P D B . O / P D B - , , _ 4.84936 S x — 1.12973 S 3 — 5.18249 
(1.59) (2.18) (1.48) 



10 . Average mortgage interest rate 

J M = 0.87920 J M _ ! + 0.00214 N M + 0.07754 J G S _ ! + 0.04874 S x - 0.07122 S 2 - 0.10907 S 3 + 0.21026 
(21.00) (2.41) (1.62) (1.11) (1.94) (2.74) 

R .980, S.E.E. 0.0815, C.V. 1.33%, D.W. 2.41, k 2 .023 
Period: 1961(1) - 1970(4), 40 observations. 

1 1 . New mortgage registrations 

N M = 0.40184 YD3 — 0.03237 ( J M _ ! * YD3) + 0.00381 (Si * YD3) + 0.01743 (S, * YD3) 
(10.83) (7.46) (1.27) (6.87) 

+ 0.03851 ( S 3 * YD3) — 88.49766 
(15.70) 

R . 9 7 6 , S.E.E. $5.00m., C.V. 4 .51%, D.W. 1.62 
Period: 1960(2) - 1970(4), 43 observations. 

1 2 . Bui lding work put in place — private buildings other than dwell ings, real 

1 0 
(BWOP/PDB) = J w i A Y R l t - i + 0.02159 K B O P R _ ! — 10.71782 J M _ X — 2.25000 Si + 2.62000 S 2 

i = 0 (3.13) (4.17) (3.86) (4.19) 

+ 49.39000 
(9.69) 

w 0 .00000 w 4 .03268 (5.81) w 8 .04557 (5.22) 
w j .00000 w 5 .04040 (7.09) w 9 .03753 (3.26) 
w 2 .01503 (3.13) w 6 .04588 (7.68) w 1 0 .02271 (1.50) 
w 3 .02385 (4.42) w 7 .04798 (6.97) 

R .913, S.E.E. $1.09m., C.V. 3.40%, D.W. 2.27 
Period: 1965(2) - 1970(4), 23 observations 
Polynomial type 3D. 

1 3 . Investment in plant and machinery, real 

( I M / P I ) = S w, A Y R l t _ , 4- S vi ( P I / P G ) t _ i + 0.03934 K M R _ i + 0.04705 ( M M l - i / P C - O 
i = 0 i = 0 (7.18) (2.68) 

+ 63.54645 U T C _ 2 — 5.99700 ZDS + 4.93000 Z Q R — 5.17900 Si 
(3.16) (2.81) (4.29) (3.66) 

W 0 .00000 w 4 .06444 (4.27) v 0 —48.941 
Wj .02362 (2.05) w 5 .06721 (3.76) V l - 2 1 . 7 5 2 
w 2 .03958 (2.86) w 0 .05944 (2.40) v 2 — 5.438 
w 3 .05421 (3.72) w 7 .03806 (1.06) 

R .935, S.E.E. $2.88m., C.V. 5.06%, D.W. 2.17 
Period: 1962(1) - 1970(4), 36 observations 
Polynomial types 3D and 2B respectively. 



1 4 . Change in non-farm inventories , real 

A ( K T E / P C I ) = 0.26533 A C K T E - j / P C I - O - 0.13186 ( K T E _ a / P C I _ a ) 4- 0.16680 A ( L P T / ( Y 1 / Y R 1 ) ) 
(2.26) (4.21) (2.91) 

4- 0.15208 YRI 4- 39.78032 S x 4- 26.50385 S 2 4- 53.87115 S 3 - 53.65497 
(4.00) (4.94) (7.63) (14.03) 

R .903, S.E.E. $6.91m., C.V. 0.86%, D.W. 1.74, k 2 .011 
Period: 1961(1) -1970(4) , 40 observations. 

15 . Stock of private dwell ings, real 

KBDPR = 0.997 (BWDP/PDB) 4- 0.994 K B D P R _ t 

16 . Stock o f private bui ldings other than dwellings, real 

KBOPR = 0.997 (BWOP/PDB) 4- 0.994 KBOPR_! 

1 7 . Stock of plant and machinery, real 

KMR = 0.98 ( IM/PI) 4- 0.96 K M R _ i 

18 . Total private non-inventory investment, real 

INVSTR = (BWDP/PDB) 4- (BWOP/PDB) 4- 0.70 (IM/PI) 

C. OVERSEAS TRADE 

19 . Imports , c.i.f. adjusted total, real 

(ICA/PI) = S w, YRlt_ i 4- 0.29936 ( M M L ^ P C . , ) 4- 0.22129 ( Y R C - (YR1/YR1F)) 
i = 0 (5.76) (3.41) 

— 63.54847 (PI/PC) 4- 16.62237 ZQR — 18.10404 ZDS 4- 20.91386 ZIC 
(2.03) (5.76) (2.79) (3.52) 

— 24.38401 Si — 6.89583 S 2 4- 8.56228 S 3 — 198.99730 
(5.11) (1.82) (2.23) (2.32) 

w 0 .09638 (6.51) w 2 .04284 (6.51) w< .01071 (6.51) 
Wi 

_ 2 

.06693 (6.51) w 3 .02410 (6.51) w 5 .00268 (6.51) 

R .903, S.E.E. $7.75m., C.V. 4.54%, D.W. 1.90 
Period: 1961(3) - 1970(4), 38 observations 
Polynomial type 2B. 



2 0 . Imports , c.i.f., total 

IG = ICA 4- ICE 

2 1 . Current payments for imports 

CPI = 2 w, ( I C A - I A N ) t - , — 4.82736 ZA — 7.79582 Si — 1.82687 S 3 4 - 18.89400 
1 = 0 (2.63) (2.60) (0.61) (2.60) 

wo .50141 (26.51) w 2 .12535 (26.51) 
W l .28204 (26.51) w 3 .03134 (26.51) 

R .950, S.E.E. $7.69m., C.V. 4.42%, D.W. 2.26 
Period: 1961(1) -1970(4) , 40 observations 
Polynomial type 2B. 

2 2 . Current payments other than for imports 

C P O = 0.05447 YD3 4- 0.16613 ( C R E / P E ) 4 - 1.68882 ( J U K - J T L ) 4 - 10.38773 ZCP 
(12.52) (7.59) (3.16) (3.30) 

— 5.79219 S x — 2.86907 S 2 — 21.66101 
(3.63) (1.65) 

R . 9 7 7 , S.E.E. $2.86m., C.V. 4.72%, D.W. 2.11 
Period: 1960(1) - 1970(4), 44 observations. 

2 3 . Current account balance 

CB = CRE 4- C R O — CPI — C P O 

2 4 . Official overseas assets 

ANZ = CB 4- X B 4- X E 4- A N Z _ X 

D. AGGREGATE EXPENDITURE 

2 5 . Aggregate expenditure , real 

YRI = C O N S R 4- I N V S T R 4- G E N W T R 4- (WPG » E G / P C ) 4 - A ( K T E / P C I ) 4- ( C R E / P E ) 

+ ( C R O / P C ) - ( I C / P I ) — ( C P O / P I ) 



2 6 . Aggregate expenditure 

Yl = 1.35 R T N 4- R T D + Y R V H 4- 1.10 RA 4- ( G E N W T R * PC) + (WPG * EG) 4 - 0.70 I M 

4- BWDP + B W O P 4- A K T E 4- CRE 4- C R O — IC — C P O 

2 7 . Domest ic aggregate expenditure excluding change in stocks 

YD3 = Yl — A K T E — CRE — C R O 4- IC 4- C P O 

2 8 . Domest ic aggregate expenditure excluding change in stocks, real 

YDR3 — YRI — A ( K T E / P C I ) — ( C R E / P E ) — ( C R O / P C ) 4- ( I C / P I ) 4 - ( C P O / P I ) 

2 9 . Domest ic aggregate expenditure , real 

YDR1 = YDR3 4- A ( K T E / P C I ) 

3 0 . Capacity Utilization 

U T C = ( Y R 1 / Y R 1 F ) / Y R C 

3 1 . Permanent real aggregate expenditure* 

Y R 1 Q = 0.1756 % .9' Y R l t _ i 

E. EMPLOYMENT AND PRODUCTIVITY 

3 2 . Employment 

EA = % w, Y D R 3 t _ , 4 - 2.07036 Z T 4- 13.23646 Sj + 8.29513 S 2 + 1.27391 S 3 4- 369.04120 
i = 0 (20.93) (10.38) (6.53) (1.02) (39.06) 

wo .09574 (23.73) w 3 .03740 (23.73) w 6 .00598 (23.73) 
W l .07330 (23.73) w 4 .02394 (23.73) w 7 .00150 (23.73) 
w 2 .05385 (23.73) w 5 .01346 (23.73) 

R .996, S.E.E. 2.56, C.V. 0.37%, D.W. 1.10 
Period: 1962(3) - 1970(4), 34 observations 
Polynomial type 2B. 

• T h e implicit weights are .1756, .1580, .1422, .1280, .1152, .1037, .0933, .0840. The same formula and weights are used in identities 
45, 46 and 47. 



3 3 . Labour productivity 

PRDY = 0.08333 S ( Y R l / E A ) t - i 
i=0 

F. PRIVATE INCOME 

3 4 . Private wage income, real quarterly average 

( W P P / P C ) = 0.02899 ( ( W P P / P C ) _ ! * ZW) 4- 0.00281 VA 4- 0.56620 PRDY — 0.06733 S* — 0.03639 S 2 

(3.11) (1.98) (3.04) (7.89) (5.18) 

— 0.04594 S 3 — 0.30188 
(6.52) 

R .888, S.E.E. 0.014, C.V. 2.36%, D.W. 1.99 
Period: 1962(4) - 1970(4), 33 observations. 

3 5 . Government wage income, quarterly average 

(WPG — W P G _ 2 ) = 0.31431 ( W P G _ ! — W P G _ 3 ) + 0.73112 ( ( W P P * P C ) — ( W P P * P C ) _ 2 ) 
(1.81) (7.80) 

— 0.02342 Sj 4 - 0.02577 S 3 — 0.00922 
(2.19) (2.21) 

R .848, S.E.E. 0.018, C.V. 5.17%, D.W. 1.64, k 2 .017 
Period: 1965(4) - 1970(4), 21 observations. 

3 6 . Total salary and wage income 

YS = (EA * WPP) 4 - (EG * WPG) 

3 7 . Non-farm other persons' income 

Y O N F = 0.62635 Y O N F _ ! 4- 5.50607 PE 4- 0.02167 Yl 4- 10.38987 U T C 4- 0.90390 Si 4 - 0.83511 S, 
(6.25) (1.42) (3.82) (1.46) (1.80) (1.60) 

— 0.26117 



3 8 . Company income 

YC = 0.77070 Y C _ ! 4 - 22.56245 PE 4- 0.02686 Yl 4 - 1.17632 S 3 - 19.57132 
(9.05) (2.94) (2.60) (1.39) 

R .994, S.E.E. $2.30m., C.V. 2.13%, D.W. 0.76, k 2 .016 
Period: 1960(1) - 1970(4), 44 observations. 

3 9 . Company dividends 

YCD = 0.88871 Y C D _ t 4- 0.05516 (YC — (TYCG * TYCF) — T I P C ) — 0.01166 YDR3 
(13.78) (2.70) (2.83) 

- 1.94907 S, - 1.15998 S 2 - 1.24419 S 3 4 - 10.67019 
(2.57) (1.82) (1.89) 

R .855, S.E.E. $1.29m., C.V. 5.46%, D.W. 1.28, k 2 .019 
Period: 1960(2) - 1970(4), 43 observations. 

4 0 . Taxable company income 

YCAE = YC - Y C T E 

4 1 . Other persons ' income excluding dividends 

Y O E D = Y O N F 4- Y O F 

4 2 . Real disposable wage and salary income 

(YSPD/PC) = (YS/PC) 4 - ( G E M / P C ) 4 - (TYSR/PC) - ( T Y S D / P C ) 

4 3 . Real disposable other persons ' income 

( Y O P D / P C ) = ( Y O E D / P C ) + (YCD/PC) 4 - ( ( T Y O R * T Y O R F ) / P C ) - ( ( T Y O G * T Y O G F ) / P C ) 

4 4 . Real personal disposable income, total 

( Y T P D / P C ) = (YSPD/PC) 4- ( Y O P D / P C ) 

4 5 . Permanent real disposable wage and salary income 



4 6 . P e r m a n e n t r ea l d i sposab le o t h e r p e r s o n s ' i ncome 

Y O P D R Q = 0.1756 2 .9 ! ( Y O P D / P C ) t _ i 
i = 0 

4 7 . P e r m a n e n t r e a l p e r s o n a l d i sposab le i n c o m e , to ta l 

Y T P D R Q = 0.1756 2 .9 ! ( Y T P D / P C ) t _ , 
i = 0 

G. PRICES 

4 8 . C o n s u m e r s ' p r i c e i n d e x — n o n - d u r a b l e s 

PCN = 0.83137 P C N _ j 4- 0.09642 PI + 0.17789 (YS/YR1) 4 - 0.05348 PWF 4- 0.02180 ZSUB — 0.06847 
(19.73) (3.83) (4.60) (2.16) (3.67) 

R .996, S.E.E. .007, C.V. 0.69%, D.W. 1.84, k 2 .023 
Period: 1961(1) - 1970(4), 40 observations. 

4 9 . C o n s u m e r s ' p r i ce i n d e x — d u r a b l e s 

PCD = 0.88226 P C D _ ! 4- 0.08601 (YS/YR1) 4- 0.09370 P I - ! — 0.00720 St (YS/YR1) 
(15.56) (2.98) (3.55) (1.55) 

- 0.00404 S 3 (YS/YR1) - 0.01761 
(0.90) 

R .993, S.E.E. .006, C.V. 0.62%, D.W. 1.44, k 2 .021 
Period: 1960(4) - 1970(4), 41 observations. 

5 0 . C o n s u m e r s ' p r i c e i n d e x — p r i v a t e t r a n s p o r t 

P C T = 0.44787 P C T _ ! 4 - 0.13024 (YS/YR1) 4- 0.20514 T R A 4- 0.55205 PCE 4- 0.01370 S 2 (YS/YR1) 
(3.44) (2.44) (1.93) (4.18) (1.79) 

— 0.12933 

R .995, S.E.E. 0.010, C.V. 0.97%, D.W. 2.22, k 2 .006 
Period: 1960(2) - 1970(4), 43 observations. 

5 1 . C o n s u m e r s ' p r i c e i n d e x — services 

PCS = 0.77023 P C S _ a + 0.12906 (YS/YR1) 4- 0.20446 PCE 4- 0.00622 S x 4 - 0.00585 S 2 4- 0.00619 S : 

(8.22) (2.61) (1.90) (1.57) (1.33) (1.58) 

— 0.03918 

R 2 .996, S.E.E. .008, C.V. 0.76%, D.W. 1.87, k 2 .018 
Period: 1961(4) - 1970(4), 37 observations. 



5 2 . Consumers' price index, all groups 

P C = (PCN * PCNW) + (PCD * PCDW) 4- (PCT * P C T W ) 4- (PCS * PCSW) 4 - (PCH * P C H W ) 

4- (PCR * PCRW) 

5 3 . Expected price level (adaptive expectat ions) 

PCE = P C t _ ! S a ( l - a ) k ( P C t - k - i / P C t - k _ 2 ) 
k = 0 

Approximating oo with 20 and calculating 'a ' such that the mean lag length is two quarters gives: 

PCE = 0.29289 ( P C P - i / P C - , ) + 0.70711 ( P C _ ! * P C E - x / P C - , ) 

5 4 . Implicit retail trade turnover deflator 

PCI = R T / ( ( R T N / P C N ) 4 - ( R T D / P C D ) ) 

5 5 . Price deflator — bui lding sector 

PDB = 0.71255 P D B _ i 4- 0.17692 PWIB 4- 0.01704 UTCLx 4 - 0.20677 W P P 4- 0.02128 (St * WPP) 
(9.97) (4.91) (1.77) (2.96) (2.44) 

4 - 0.01853 ( S 2 * WPP) 4- 0.02374 ( S 3 * WPP) — 0.03325 
(2.58) (2.97) 

R .997, S.E.E. .008, C.V. 0.77%, D.W. 1.42, k 2 . 018 
Period: 1960(1) - 1970(4), 44 observations. 

H. MONETARY SECTOR: CURRENCY AND TRADING BANKS 

5 6 . Currency held by the public 

A C U R = 0.00754 Y l — 0.18194 C U R _ , 4- 0.01605 (ZE * Y l ) — 10.17838 ZDC1 
(2.41) (2.00) (5.30) (2.36) 

— 38.14274 S x — 24.18611 S 2 — 19.62691 S 3 4- 40.43209 
(14.83) (13.46) (11.29) 



5 7 . Trading banks ' demand deposits 

A D D T = 0.03562 Y l — 0.34487 D D T _ i 4- 0.11658 (GDB — XBP) + 0.97710 X B P — 25.18960 JGS 
(2.40) (3.41) (2.43) (2.10) (3.92) 

— 33.11102 S t — 18.76440 S* — 56.71394 S 3 + 310.72029 
(2.76) (4.06) (8.66) 

R .926, S.E.E. $9.964m., C.V. 1.72%, D.W. 2.09 
Period: 1960(2) - 1970(4), 43 observations. 

5 8 . Trading banks ' fixed deposits 

A D F T = 0.16437 Y l — 0.82418 DFT_x 4 - 0.03865 ( J T F N * Y l ) — 0.01835 (JGS * Y l ) 
(2.02) (5.12) (2.78) (2.49) 

— 11.78683 Sj — 18.11031 S 2 — 3.08417 S 3 — 101.72269 
(1.78) (3.48) (10.64) 

R . 8 2 5 , S.E.E. $8.041m., C.V. 4.99%, D.W. 2.44 
Period: 1965(3) - 1970(4), 22 observations. 

5 9 . Trading banks' advances, discounts and term loans 

A L P T = 0.11809 Y l — 0.21078 L P T _ a — 0.38996 GDB — 6.43006 ZA_x — 8.63579 Sj — 17.01035 S 3 

(2.48) (1.73) (14.53) (1.43) (1.08) (2.64) 

+ 28.30468 

R 2 .896, S.E.E. $14.81m., C.V. 3.07%, D.W. 2.20 
Period: 1960(2) - 1970(4), 43 observations. 

6 0 . Trading banks ' holdings of notes 

A N O T = 0.03156 ( D D T 4- D F T 4- D G T ) — 0.78500 NOT_x — 0.04588 A L P T 
(3.89) (6.36) (1.76) 

— 0.01074 ZE ( D D T 4- D F T 4- D G T ) 4 - 5.32613 ZDC2 
(3.37) (3.39) 

— 14.89396 Sx — 17.60820 S 2 — 17.07919 S 3 4- 20.52547 
(4.03) (11.84) (10.98) 

1^.949, S.E.E. $3.28m., C.V. 8.43%, D.W. 2.12 
Period: 1960(2) - 1970(4), 43 observations. 

6 1 . Trading banks ' net free cash plus holdings of public sector securities 

A G D R T N = GDB — A G S P — A G S F N — A GSM — A N O T — A C O T — A C U R — A D R T M 

+ A D T T 4- A S A C F T 



6 2 . Trading banks' balance sheet statistical discrepancy 

S D T = D D T + D F T + D G T + D T T + D W T — N O T — C O T — L P T — L L T — D R T M 

— G D R T N — A O T 

6 3 . Money supply 

M M l = D D T 4 - C U R 

I. MONETARY SECTOR: SAVINGS BANKS 

6 4 . Savings banks ' demand deposits 

A D D S = 0.02852 Y l — 0.04049 D D S _ X — 0.22160 T Y O G — 4.23421 JGS 4- 12.54794 ZIS2 
(2.65) (2.63) (2.99) (1.83) (4.73) 

4 - 25.49762 Si — 8.56901 S 2 4 - 8.97605 S 3 4 - 44.85338 
(3.58) (4.84) (2.19) 

R 2 . 7 4 4 , S.E.E. $4.06m., C . V . 0.44%, D . W . 1.87 
Period: 1960(2) - 1970(4), 43 observations. 

6 5 . Savings banks ' fixed deposits 

A D F S = 0 . 0 2 0 9 0 Y l 4 - 0 . 9 0 7 5 6 ( T Y O R 4 - T Y S R ) 4 - 0 . 0 3 9 8 3 G D B — 1 4 . 6 5 5 1 5 Z I S 1 — 0 . 0 0 6 3 4 ( J G S * Y l ) 
( 1 . 6 1 ) ( 2 . 9 8 ) ( 1 . 8 7 ) ( 6 . 0 9 ) ( 2 . 5 3 ) 

4 - 0 . 0 1 3 2 6 ( Z J S I * Y l ) 4 - 1 2 . 4 1 9 6 6 Sx 4 - 6 . 1 1 6 8 6 S 2 + 5 . 2 0 6 2 3 S 3 4 - 1 0 . 5 8 9 0 2 
( 3 . 4 4 ) ( 2 . 3 8 ) ( 3 . 0 8 ) ( 1 . 9 8 ) 

R .768, S . E . E . $4.33m., C . V . 1.42%, D . W . 2.08 
Period: 1960(2) - 1970(4), 43 observations. 

6 6 . Savings banks ' holdings of cash 

A D T S = 0 . 0 4 8 2 2 ( D D S 4 - D F S ) — 0 . 8 8 0 0 9 D T S _ ! — 0 . 0 1 0 3 2 {S1 * ( D D S 4 - D F S ) ) 
( 6 . 8 7 ) ( 5 . 2 5 ) • ( 5 . 1 7 ) 

— 0 . 0 0 8 5 7 ( S 2 * ( D D S + D F S ) ) — 0 . 0 1 1 4 2 ( S 3 * ( D D S 4 - D F S ) ) — 2 3 . 2 4 0 8 5 
( 7 . 9 4 ) ( 1 0 . 2 2 ) 



6 7 . Savings banks ' holdings of local authority securities 

A L L S = 0.00466 (DDS 4- DFS) — 0.06211 L L S _ X - 0.91632 J M - 0.33626 JGS - 0.30092 S x 

(2.04) (1.11) (1.92) (1.72) (1.81) 

+ 0.38859 S 2 4 - 0.30396 S 3 + 3.83759 
(2.33) (1.87) 

R*.534, S.E.E. $0.38m., C.V. 1.24%, D.W. 1.57 
Period: 1960(2) - 1970(4), 43 observations. 

6 8 . Savings banks ' m i n i m u m required holdings of public sector securities 

GSSR = NSG (DDS 4- DFS) - D T S 

6 9 . Savings banks ' excess holdings of public sector securities 

GSSE = 0.61998 G S S E _ j - 1597.94100 (NSG - N S G _ 1 ) / N S G _ 1 — 26.64985 Sj — 5.38667 S 2 — 8.72717 S 3 

(5.87) (5.32) (10.84) (2.20) (4.01) 

4 - 18.93786 

R .752, S.E.E. $5.08m., C.V. 17.6%, D.W. 2.72 
Period: 1960(2) - 1970(4), 43 observations. 

7 0 . Savings banks ' total holdings of public sector securities 

GSS = GSSR + GSSE 

7 1 . Savings banks ' private sector lending 

LPS = DDS 4- DFS — D T S — GSS — LLS — AOS 

J. MONETARY SECTOR: NON-BANK FINANCIAL INSTITUTIONS 

7 2 . Assets of l i fe assurance companies 

A A L = 0.01801 Y l 4- 9.70730 J G L 4- 1.46576 Sj 4 - 2.24583 S 3 — 47.86681 
(3.76) (2.44) (1.08) (1.69) 



7 3 . Life assurance companies ' holdings of government securities 

G S F L = 0.67405 ( A L * N L G ) + 0.08673 G D B + 59.09317 J G L 4 - 27.08350 S x 4- 3.48155 S 2 4 - 10.92834 S, 
(16.72) (1.32) (5.53) (1.42) (0.87) (1.52) 

- 254.70095 

R . 9 7 5 , S . E . E . $6.29m., C . V . 2.85%, D . W . 0.90 
Period: 1965(1) - 1970(4), 24 observations. 

7 4 . Official short-term money market deposits 

A D M = 0.10140 G D B - 0.16700 D M _ X 4- 9.87995 S t 4- 6.31842 S 2 4 - 9.38899 S 3 4 - 0.72494 
(2.91) (2.22) (1.07) (2.07) (2.29) 

R 2 . 7 2 6 , S . E . E . $5.70m., C . V . 10.85%, D . W . 1.84 
Period: 1963(1) - 1970(4), 32 observations. 

7 5 . Official short-term m o n e y market holdings of government securities 

A G S F M = 0.88074 ( D M * N M M G ) — 0.84272 G S F M _ i 4- 0.99622 ( J G S — J T F N ) 4 - 4.25380 S i — 1 .72414 
(10.89) (10.68) (1.48) (2.56) 

R . 8 7 2 , S . E . E . $2.67m., C . V . 5.08%, D . W . 2.39 
Period: 1963(1) - 1970(4), 32 observations. 

7 6 . Finance company deposits 

A D F = 0.05305 Yl — 0.32837 D F _ a 4- 8.72746 J F C — 5.32811 S x — 2.30822 S 2 — 90.32816 
(3.80) (3.24) (3.04) (3.48) (1.47) 

R 2 . 7 2 0 , S . E . E . $2.84m., C . V . 4.34%, D . W . 1.26 
Period: 1965(1) - 1970(4), 24 observations. 

7 7 . Finance company holdings of government securities 

G S F F = ( D F * N F G E ) 

7 8 . Financial institutions' (exc luding trading banks ) holdings of government securities 

G S F N = ( G S S - S A C S ) 4 - G S F M 4- G S F A 4 - G S F F 4- F S F L 

7 9 . Total selected l iquid assets o f the public 

L A T O T = C U R 4 - D D T 4 - D F T 4 - D D S 4 - D F S 4 - D M 4 - D F + D A 



K. GOVERNMENT SECTOR: INCOME TAXATION 

8 0 . Income tax, companies 

T Y C G = 0.03914 S 2 * T R C (YCAE_i 4- Y C A E _ 2 + Y C A E _ 3 + Y C A E _ 4 ) 
(2.35) 

+ 0.05274 S 3 * T R C ( Y C A E _ 2 + Y C A E _ 3 4 - Y C A E _ 4 4- Y C A E _ 5 ) 
(5.62) 

+ 0.02940 S 4 * T R C ( Y C A E _ 3 + Y C A E _ 4 4 - Y C A E _ 5 4 - Y C A E _ e ) 
(4.19) 

+ 0.90721 Sx * T R C ( Y C A E _ 4 + Y C A E _ B 4 - Y C A E _ a 4- Y C A E _ 7 ) - 1.2264 
(119.80) 

R 2 .999 , S.E.E. $1.96m., C.V. 4 .43%, D.W. 2.45 
Period: 1960(2) - 1970(4), 43 observations. 

8 1 . Income tax, other persons 

T Y O G = 0.0646 S 2 * T S R O (YOED_x 4 - Y O E D _ 2 4 - Y O E D _ 3 4- Y O E D _ 4 ) 
(2.75) 

4- 0.3491 S 3 * T S R O ( Y O E D _ 2 4- Y O E D _ 3 4- Y O E D _ 4 4- Y O E D _ B ) 
(34.18) 

4 - 0.0397 S 4 * T S R O ( Y O E D _ 3 4- Y O E D _ 4 4- Y O E D _ 5 4- Y O E D _ e ) 
(6.21) 

4- 0.6619 Sj * T S R O ( Y O E D _ 4 4- Y O E D _ 5 4 - Y O E D _ 6 4- Y O E D _ 7 ) 4 - 4.0220 Z T M 
(46.75) (6.71) 

R . 9 9 7 , S.E.E. $2.49m., C.V. 5.39%, D.W. 2.10 
Period: 1965(1) - 1970(4), 24 observations. 

8 2 . Income tax, salary and wage earners, deductions f rom pay 

Log TYSD = 1.15413 Log (YS * TSRS) 4- 0.00778 Si * Log (YS * TSRS) — 0.00407 S 2 * Log (YS * TSRS) 
(59.96) (2.37) (1.28) 

— 0.77996 

R .989, S.E.E. 0.036, C.V. 0.88%, D.W. 1.22 
Period 1960(2) - 1970(4), 43 observations. -1 



8 3 . Income tax, salary and wage earners, payments to government 

TYSP = 1.07598 (.66 TYSD 4- .33 T Y S D _ i ) — 0.09421 S 2 (.66 TYSD + .33 T Y S D _ i ) 
(94.39) (10.35) 

- 0.06665 S 3 (.66 TYSD 4- .33 T Y S D _ X ) - 0.12251 S. (.66 TYSD + . 3 3 T Y S D _ i ) - 0 . 2 1 3 8 6 
(7.46) (14.22) 

R .996, S.E.E. $1.37m., C.V. 2.12%, D.W. 3.02 
Period: 1960(2) - 1970(4), 43 observations. 

8 4 . Income tax, total, net of refunds 

T Y = TYCG + T Y O G 4- TYSP + TYB — T Y C R — T Y O R — TYSR 

L. GOVERNMENT SECTOR: TAXATION OTHER THAN INCOME TAX 

8 5 . Indirect tax, non-automotive sales tax 

T I S N = 0.02393 R T 4- 0.01190 (Si * R T ) — 0.01410 (S , * R T ) 4 - 0.69801 
(7.63) (8.73) (11.30) 

R . 9 1 9 , S.E.E. $1.17m., C.V. 11.46%, D.W. 2.49 
Period: 1963(2) - 1970(4), 31 observations. 

8 6 . Indirect tax, automotive sales tax 

TISA = 0.58249 T I S A _ i 4 - 0.07131 RA — 2.46004 Sj 4- 0.48278 S 2 — 0.46065 S 3 4- 0.30259 
(4.65) (4.38) (6.15) (1.02) (1.24) 

R . 9 3 4 , S.E.E. $0.73m., C.V. 6.95%, D.W. 1.88, k 2 .018 
Period: 1963(3) - 1970(4), 30 observations. 

8 7 . Indirect tax, highways tax 

T I H = 0.13451 ( R A / P C T ) 4- 0.00277 (KRAR 4- K R A R _ i ) + 3.95655 S x — 2.70306 S 2 4- 2.63827 S 3 

(4.00) (2.87) (6.48) (4.79) (4.67) 

4 - 2.36064 



88. Indirect tax, customs duty 

T I C = 0.49669 T I C _ X + 0.05858 ICA - 4.62122 S, - 5.46473 S 2 - 2.57812 S 8 + 4.52810 
(3.92) (4.92) (5.24) (6.93) (2.80) 

R S . 863 , S.E.E. 1.83, C.V. 7.84%, D.W. 2.37, k" .007 
Period: 1960(1) - 1970(4), 44 observations. 

89. Indirect tax, beer duty 

T I B = 0.13484 TIB_x + 0.00818 R T - 1.96751 S a - 1.62522 S 3 4- 4.99701 
(2.46) (10.90) (14.07) (11.50) 

R .928, S.E.E. $0.35m., C.V. 4 .23%, D.W. 1.80, k* .020 
Period: 1960(2) - 1970(4), 43 observations. 

90. Estate duty 

T I E = 0.20322 T I E - j + 0.00328 YD3 4- 39.37783 T R E — 0.00091 (S , * YD3) — 2.93345 
(1.80) (5.86) (4.28) (4.50) 

R .671, S.E.E. $0.50m., C.V. 9.17%, D.W. 2.48, k a .014 
Period: 1961(3) - 1970(4), 38 observations. 

91. Total taxation other than income tax 

T I = TISN + TISA 4- T I H + T I C + T I B + T I E + T I O 4- T I P 

M. GOVERNMENT SECTOR: OTHER 

92. Private sector's (non-bank, non-financial institutions) holdings of government securities 

A G S P = 0.10191 GDB — 0.44402 G S P _ , + 12.94381 JGS — 19.02178 J T F N 
(1.60) (2.57) (1.99) (2.35) 

— 1200.357 (PCE — P C - O / P C - x + 36.44852 Si + 7.30393 S s 4 - 112.50796 
(1.32) (2.40) (1.02) 



9 3 . Publ ic account excess of current receipts over expenditure 

GBB = TY + . T I . + GROM — (GENWTR * PC) — (WPG * EG) — GET 

9 4 . Publ ic account cash surplus before borrowing f rom Reserve Bank, trading banks o r overseas 

GCS = GBB 4 - A G S F N 4 - A G S P 4 - A G S G - 4 - A G S M 

9 5 . Government domest ic borrowing requirement 

GDB = CB 4 - XBP - A A L A T 4 " XBI - IMPS - GBB 4 - A L M A R 4 - A A O R - A S G - GOF 

- A G S O 4 - SD 



less? Partly because candidate variables are put 
aside when no suitable measures happen to be 
available and partly because researchers naturally 
exercise judgement in the selection of what they 
believe to be the most important or relevant. . . . 
Very often the only way out is to have more obser­
vations, but this is of little help if we have already 
made use of such observations as there are. One 
aspect of this is that we often succeed in picking 
up a trend just at the moment when it is about to 
change." 

Summarising these views, which I find convincing, 
into half a dozen points: 

(1) The presence of strong trends and small controlled 
cycles of similar shape in almost all the main 
economic aggregates means that the range of com­
peting hypotheses which are consistent with the 
data is very wide. 

(2) Because events have moved in a particular manner 
in the past does not mean that the same pattern 
will be repeated in the future or that we should 
want it to be repeated: the aim of policy is to 
improve on history. 

(3) Econometrics cannot be used to distinguish between 
alternative hypotheses where both are reasonably 
consistent with the data. 

(4) Any generalised (aggregate) relationship must be 
supported not only by the measurement of the vari­
ables entering into the relationship itself but also 
by an empirical verification of the assumptions on 
which it is based; that is, direct evidence about the 
behaviour of the individual entities from which the 
aggregate is formed. 

(5) Partly because the information is too collinear and 
too aggregated, partly because the underlying para­
meters themselves change over time, partly because 
government control of the principal cause of fluctua­
tions alters expectations and hence the origin of any 
residual variation, the accumulation of time series 
data along present lines will not be sufficient for 
the purposes of distinguishing and measuring the 
way in which the economy behaves. 

(6) Two avenues are open. One is to seek an under­
pinning for economic postulates in a theory of 
general social behaviour. If this is not yet possible, 
we should at least confront our purely economic 
hypothesis with evidence and theories from other 
social sciences. The other path is to confront the 
assumptions with a much greater range of different 
kinds of data (survey, cross section) than is cur­
rently available. 

T o which, in the New Zealand situation one might 
add: 

(7) Although the information will yield large pay-offs, 
it will not be obtained until governments are con­
vinced that it is within their power to control the 
economy and the electrorate demands that they 
do so. 

With this slightly gloomy preamble, let us consider the 
models and the issues. The three models which I wish 
to look at are the Reserve Bank of New Zealand short-
term model [4], on which some material is published in 
this Research Paper, the model-building carried out as 
background to the National Development Conference [5], 
and an input-output model developed at the New Zea­
land Institute of Economic Research (NZIER) [6]. The 
first two are well-developed and are producing results, 
although I wish to consider mainly the Reserve Bank 
model. The third is not fully fledged or well written up. 
The issues that I wish to discuss are first, the causes 
and consequences of inflation, secondly the determinants 
of investment, growth and productivity. 

INFLATION 

There are three main ways of looking at inflation. In 
the mid-1960's probably the accepted view was the 
Phillips curve approach. The rate of change of wage-
rates depended on the level of excess demand in the 
labour market (demand pull) and the rate of change of 
consumer prices (cost push) . Prices were basically cost 
determined, the appropriate elements of cost being wage-
rates plus import prices plus normal profits minus pro­
ductivity. There were numerous variants of this hypo­
thesis, most of which gave a good fit to the historical 
data and mostiy leading to the same policy prescription— 
that there was a clear policy choice between the level of 
excess demand and the rate of inflation. 

About 1969 the Phillips curve appeared to break 
down. In a number of countries unemployment, prices 
and wages rose together. This failure led to, or re­
inforced, an 'institutional' view under which labour 
unions were sufficiently powerful to exert their own 
'cost push' influence on wage bargains irrespective of 
the level of unemployment. Coupled with the hypothesis 
that union expectations and strength had suddenly in­
creased, the institutional view was used to explain the 
rapid rate of inflation in recent years. Price formation 
was discussed rather less, although monopoly and 
speculative elements were introduced to add to the cost 
function. The policy prescription was one of direct inter­
vention in the markets for goods and labour, although 
few people accepted the corollary ,that it could do no 
harm to expand the economy whilst inflation was run­
ning at 10 percent per annum. 

The third approach is not quite in the same battle­
ground and is more concerned with the long-term struc­
tural consequences of inflation than its short-term 
dynamics. The structure of prices is determined by four 
exogenous elements—export prices, import prices, in­
direct taxes and the domestic wage level. The economy 
is viewed as an inter-locking set of markets with both 
supply and demand to each market being sensitive to 
price, so that prices act as the means by which each 
market is cleared. In response to a change in one of the 
exogenous prices, the invisible hand works overtime, 
adjusting both the economy wide aggregates and the 
individual sectors until each market is again in balance. 



Of these partially competing, partially complementary 
hypotheses, the second, the institutional view, is not 
readily susceptible to econometric analysis. By and large, 
however, the Reserve Bank model comes down in favour 
of the Phillips curve. I have taken the liberty of re­
arranging the appropriate equations [7] and dropping 
constants so that the mechanism can be seen more 
clearly. The wage equation is: 

W* 
= 0.004 VA + 0.8PRDY 

PC 

PC W* 
W P P = W P P _ ! *ZW [0.3 h 0.7 

P C . 
where : 

W P P _ ! .ZW 

VA is notified job vacancies; 
PRDY is labour productivity (twelve quarter moving 

average; 
W P P is average quarterly salary and wage income; 

W* is the "equilibrium" level of W P P ; 
ZW is a dummy variable to take account of general 

wage orders; 
PC is the all-groups consumers' price index. 

The chief features of this formulation a re : 

(a) A long-term productivity trend in real wages; 
(b) The driving force in fluctuations in real wages is 

the level of vacancies; 
(c) Money wages are almost, but not quite, independent 

of Arbitration Court decisions; 
(d) Compensation for price changes is full and almost 

immediate; 
(e) The adjustment period is a short one. 

By comparison, the lags involved in price formation 
are very long ones. The equation for the price of non-
durables is approximately: 

PCN* = 0.90 (YS/YR1) + 0.45.PI + 0.25PWF 

(PCN - PCN_x) •= 0.2 (PCN* - P C N - 0 

where 

PCN is the consumers' price index for non-durables; 
PCN* is the "equilibrium" value of PCN; 

YS is total wage and salary income; 
YRI is real aggregate expenditure; 

PI is the import price index; 
PWF is the wholesale price index for farm products. 

Thus only one-fifth of the adjustment to equilibrium is 
obtained each quarter. For durables the adjustment is 
even slower. Increases in wages above increases in pro­
ductivity are almost fully reflected in prices. 

Although I have been unable to calculate their joint 
effect, I suspect that the long lags and the full compen­
sation for excess wages in the price equation, coupled 

with the three-year productivity variable and the full 
compensation for prices in the wage equation, all com­
bine to impart a very considerable momentum to the 
path of inflation and it is this momentum which explains 
the stagflation we have experienced and which produces 
the very successful control simulation of consumer prices. 
Wages and prices will continue to rise some time after a 
fall in vacancies, particularly if given a kick from de­
valuation. Thus in simulating a nine month earlier 
devaluation the effects are not fully worked out in prices 
by the end of 1971. 

Another way of looking at price changes is to ask 
what are the consequences to the long-term structure of 
the economy of changes in the position of import and 
export prices relative to the domestic wage level. Tables 
1 to 4 below give some tentative results with the NZIER 
model. Tables 1 to 3 show the consequences of alter­
native price movements and table 4 shows the sectoral 
consequences of transferring $100 million into the 
balance of payments. One or two words of explanation 
are necessary. As I indicated earlier, the model is basic­
ally an interpretation in input-output terms of classical 
marginal theory in which all markets are cleared 
through the adjustement of prices. As between the 
internal and external economies, however, equilibrium 
in the balance of payments is achieved by adjusting the 
duties on imports, thus raising or lowering the price to 
domestic users. The tables show the amount of tax 
needed for this purpose and the associated increase in 
the domestic cost of imports. 

Apart from the sectoral shifts, which I do not propose 
to discuss here, the tables suggest two things. On the one 
hand there is the fairly obvious conclusion that a de­
valuation accompanied by the appropriate adjustment 
to tariffs need not lead to any very great change in 
prices (although it does lead to substantial changes be­
tween sectors). On the other hand an attempt to transfer 
resources into the balance of payments will be accom­
panied by both increases in prices and a fall in output. 
Since 1967 we have experienced both devaluation and 
an increased surplus so that the cause of stagflation as 
seen by this model is the failure to lower tariffs and a 
refusal to spend some of the, by now excessive, overseas 
surplus. In short run terms: we should never have per­
mitted the halt in output which occurred in the middle 
of 1970 and should have coupled the expansion with a 
reduction in tariffs. 

TABLE 1 

20 percent increase in import prices 
Percent change in 

Farming 
Manufacturing 
Services 
Imports 
Total 
Taxes 
Balance of Payments 

Output 
— 5 
- 1 2 
— 8 
—10 
— 7 
+ $ 3 5 0 million 
No change 

Unit costs 
6 

13 

4 i 
70 
12 



TABLE 2 

10 percent increase in export prices 
Percent change in 

Farming 
Manufacturing 
Services 
Imports 
Total 
Taxes 
Balance of Payments 

Output 
8 
7 
H 

10 
6 

—$250 million 
No change 

Unit costs 
— 3 
— 8 
— 5 
—30 
— 8 

TABLE 3 

10 percent devaluation 

Farming 
Manufacturing 
Services 
Imports 
Total 
Taxes 
Balance of Payments 

Percent change in 
Output Unit costs 

0 
i - 1 1 

l - 2 i 
- 1 + 2 

1* —1 
—$90 million 
No change 

TABLE 4 

Balance of Payments adjustment 
Percent change in 

Output Unit costs 
Farming —3 
Manufacturing - 6 * 5 
Services —5 

CO 

Imports - 8 * 14 
Total - n 5 
Taxes + $ 1 7 0 million 
Balance of Payments + $ 1 0 0 million surplus 

Of course, this approach by no means stands up to the 
careful analysis which is possible with the Reserve Bank 
model. T o list some of the deficiencies: 

1. The only policy variable is the level of tariffs. 

2. The balance of payments position and full employ­
ment are constraints on the model rather than out­
comes of it. 

3. There are no dynamics. 

4. The parameters are guesses rather than estimates. 

5. There is no reconciliation of expenditure with in­
comes, income taxes and savings. 

Curiously, all three views, the institutionalist, the 
Reserve Bank, and the N Z I E R model, each lead to 
much the same policy conclusion. The institutional view 
would argue that the rate of inflation is largely indepen­
dent of the level of activity and that we might as well 
run the economy at whatever pitch seems desirable on 
other grounds. I have already indicated that the long 
run model would favour spending some of the overseas 
assets to gain an increase in output, a reduction in taxes 

and in the overall equilibrium price level. If the Reserve 
Bank model had contained a wage-price structure with 
shorter lags, I suspect that its conclusions would have 
differed from these, that the cost of reflation would have 
been a rather painful addition to the rate of inflation. 
As it is, the long lag structure yields a position half-way 
between the extreme Phillips curve adherents and the 
institutionalists. The effect is to spread the cost of avoid­
ing recession over a long period. Thus when the model 
is run with policies which try to avoid the 1967 reces­
sion, an additional 7 percent capacity utilisation is 
obtained at the cost of about 2 percent additional infla­
tion in 1967, only reaching 3£ percent by mid-1969. 

I should now like to move on to consider the second 
issue, the question of growth and productivity, leaving 
until the end of the paper any attempt to evaluate the 
models as a whole. 

G R O W T H AND P R O D U C T I V I T Y 

One of the issues that concerns New Zealand poli­
ticians from time to time is the long term rate of growth 
of the economy. I t usually worries them most just after 
they have taken measures to prevent it growing at all 
for the next couple of years and the cure, in political 
terms, is to call a development conference. 

For economists the matter is a continuing problem 
and a central question of measurement is this: 

We are fairly sure that increases in the quantity of 
capital contribute to the growth of capacity output. We 
also know that capital depreciates and must be replaced, 
and we suspect that there are other influences on capacity 
output which, in ignorance of what they are, we call 
productivity. How much capital gives us how much 
capacity? How much of the capital stock needs replace­
ment each year? And how much growth of capacity can 
we expect from other, unnamed sources? Since a. prin­
cipal conclusion of the 1969 National Development 
Conference [8] was that we should save harder, and 
more taxes might be necessary if we did not save, the 
question is an important one. 

At first sight the problem looks like a task in econo­
metric estimation. One's instinct is to take the economic 
aggregates of the last two decades, fit a production func­
tion to the figures for output and capital stock, throw 
in a trend to represent productivity and, if one is feeling 
clever, employ some kind of adjustment process and 
hope to pick up estimates of the depreciation rate. 

I think it is fairly quickly apparent to anyone who 
tries this approch that it just does not work, at least not 
convincingly. There are a number of reasons why not: 

(1) For long-term purposes it is no use looking at short-
term cycles. One needs to know the degree of 
capacity utilisation to correct the estimates of 
capital stock. 



(2) If short-term cycles are out, one probably cannot 
fit any kind of adjustment model which would 
throw up estimates of the depreciation rate. 

(3) The •alternative approach, say a comparison of 
movements between five-year periods, requires esti­
mates of the real capital stock (or its increment) , 
but these in turn require an estimate of the depre­
ciation rate so that one of the major questions must 
be answered by assumption at the start of the 
exercise. 

(4) Over a longish period both the capital stock and 
productivity will have increased. I t is impossible to 
say how much growth has been obtained from each. 

Given the present state of economic theory and the 
kind of data currently available, the difficulties listed 
above are insuperable. Neither in New Zealand nor 
overseas has an aggregate production function, of the 
type described above, been distinguished with sufficient 
clarity for governments to say "We will increase invest­
ment from 25 percent to 27 percent of G.N.P. and 
thereby increase the rate of growth from 4 percent to 
5 percent per annum." 

Research has tended to make matters worse, or at 
least, more complicated. It seems likely that the greater 
part of economic growth derives from technological 
advance and increases in the efficiency of all factors of 
production, rather than simply from increases in the 
ratio of capital to labour. In addition therefore to the 
original problem of measuring the production function 
we must now also ask what are the sources of technical 
progress, can we measure their magnitude and effect, 
and can we influence them? 

One suggestion is that technical progress is embodied 
in new capital equipment. If this view is correct, in­
creasing the rate at which capital equipment is written 
off and replaced will accelerate the rate of economic 
growth. We should be concerned with the rate at which 
the capital stock is turned over rather than with its 
absolute magnitude. 

Another suggestion is that increases in productivity 
are obtained when the economy is pushed to the limits 
of its economic capacity, that is, during a sustained 
period of high pressure of demand. 

Both these suggestions imply a strategy which differs 
from the policy of "save now, spend later" explicit in the 
National Development Conference targets and recom^ 
mendations. Unfortunately, in neither case have statis­
tical methods been able to distinguish between the com­
peting hypotheses. In our long-term planning it has been 
necessary to make relatively simple assumptions about 
capital/output ratios, depreciation rates, productivity 
trends and the interaction of supply and demand. 

Of course the same problem crops up in short-term 
models as well as long-term ones, although the answer 
is less critical because in the short-run the capital stock 

and the state of technology are relatively fixed and one 
is principally interested in short-term expenditure on 
investment and the effect this has on economic fluctua­
tions. 

I n the Reserve Bank model depreciation is arbitrarily 
set at 2\ percent per annum for buildings, 15 percent 
per annum for machinery, and the aggregate capacity of 
the economy is assumed to grow at 4 percent per annum. 
Neither assumption is vital. The sensitive areas of the 
model are likely to be the investment equations, and the 
employment equation. Here econometric techniques have 
clearly had more success than in the long-term models. 
The equations provide a good fit to the historical data, 
fit well with prior expectations of what variables are 
important, and judging by the simulations, closely track 
the events of recent years. Any questions one might have 
would probably relate to the length of the lags (eight to 
ten quarters in the investment equations, eight quarters 
in the employment equation) and to the exclusive re­
liance on regression techniques. 

However neither an expression of ignorance about 
long-term growth nor reservations about short-term be­
haviour are of much use unless one can suggest ways of 
finding out the truth of the matter. 

One expedient is to increase the amount of quanti­
tative economic research. We can make our models 
larger, more detailed, more comprehensive and we can 
use them to examine not only those theories which are 
'probables' but also those which are 'possibles'. We may 
not be able to tell which theory is correct, but we can at 
least put a cost on our ignorance. The requirements are 
for more money and more resources, preferably con­
centrated in larger teams of model builders. 

However, more research is a necessary but not a suf­
ficient condition for progress in managing the economy. 
The prime requirement is for more data which specific­
ally answer the questions we wish to ask. Direct surveys 
of technical improvements, best practice techniques and 
the rate at which they are absorbed, the rate at which 
equipment is written off and new workers employed, 
the timing of managerial decisions, of the reasons for 
past changes and intentions for future development are 
all necessary if we are to replace indirect inference with 
direct measurement. Nor should we worry too much if 
the data we collect embody the intangible opinions of 
producers as well as 'hard' facts about how much they 
spend. If one wants to know, for example, how much 
productivity to expect in textile production, a perfecdy 
legitimate approach is to go and ask the people in the 
industry. The best of all approaches, of course, is to 
combine direct enquiry with the consistency and analytic 
power of economic models. 

EVALUATION 

I should now like to attempt some kind of summing 
up, bearing in mind the criticisms quoted at the begin­
ning of this paper. I t will be recalled that the burden of 



the criticism was that econometrics has been over-sold 
both as a substitute for speculation and as an alternative 
to gathering facts. Perhaps it has, but the fault lies as 
much in over-enthusiastic customers as in over-confident 
sellers. Econometric results requre as much critical assess­
ment as any verbal judgement, the more so since the 
underlying opinions of the author may be hidden in a 
forest of numbers and Greek letters. Most model builders 
are in fact cautious about their results and their warn­
ings should be taken seriously. 

A more reasonable estimate of the benefits from 
econometric work would I think include the following: 
(1) The formulation of a consistent set of hypotheses; 
(2) A test of the consistency of these hypotheses, both 

against other relationships and the available data; 
(3) Specification and measurement of the relationships; 
(4) Simultaneous use of all the relationships in forecast­

ing, simulation and optimisation. 

I t seems to me that these are considerable gains. They 
are difficult and expensive to obtain but they represent 
an absolute advance over ad hoc methods of analysis and 
provide not only a tool for the immediate conjuncture 
but a learning mechanism which can check and correct 
inconsistencies as they arise. 

To this assessment I should like to add one or two 
comments. First, it is not to be expected that the relation­
ships embodied in any model will accord with the per­
sonal intuitions of each individual user. Any equation 
being considered for inclusion in the model must first 
demonstrate that it is consistent both with the other 
equtaions of the model (the model must yield a solution) 
and with the available data. But amongst those equa­
tions—and there may be several—which pass this pre­
liminary screening, the important debate concerns which 
one provides the most truthful picture of real life. 
In the last resort, it is the economics not the statistics 
which matter. Thus my own intuitions differ in some 
respect from the hypotheses incorporated in the Reserve 
Bank model. But I do not have any strong theoretical 
grounds for saying so nor do I have any alternatives 
which meet the consistency requirements. 

Of course, the more stringent the starting requirements 
the more likely that our search for the right equation will 
be successful. Stringency is partly a matter of applying 
the right techniques, but with the present collection of 
data, technical sophistication is facing diminishing 
returns. The really big gains are to be made from more 
information of a different kind. Some crude idea of 
how much is involved can be seen by looking at the 
simulations, "policies to avoid during the 1967 recession" 
in [9]. The total recession in real national income during 
1967 amounted to roughly $200 million, too large a loss 
to be disregarded. There is too much money at stake 
for us not to try to save it by improving our statistical 
services. 

The long-run models are in an even worse plight. For 
both the Lincoln/Victoria and the NZIER models the 
data base consists of virtually a single observation—the 
1959-60 input-output tables. For the model-builder this 
is perhaps a blessing. It gives an unfettered hand to the 
imagination and means that we can almost throw away 
any statistical techniques which require two or more 
figures to knock together. But it clearly does nothing for 
the reliability of the results. 

In short, I think it likely that we are on the same 
kind of threshold met by the natural sciences several 
decades ago. The next steps are likely to yield substantial 
social rewards but will require fairly large-scale research 
into a substantial body of new raw material. The diffi­
culty is to persuade government and society both that 
the rewards are there and that the investment is 
inescapable. 

Looking back, it appears I may have overstated my 
case. Things are bad, but perhaps not quite so bad as I 
have painted. There seems little point in developing new 
techniques, but we can still squeeze something out of 
what data we have and we can learn a great deal from 
the Simulation of models, even if their parameters are 
largely imaginary. Perhaps even this is too despondent a 
hope. Probably the right blend of cynicism and optimism 
comes from Theil : "Models are to be used, not to be 
believed" [10]. 
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T H E S T R U C T U R A L S T A B I L I T Y O F T H E 

R E S E R V E B A J N K M O D E L * 

D . E . A. GILES 

1 . INTRODUCTION 

Knowledge concerning the degree of stability of the 
relationships comprising a macroeconometric model is 
important for two reasons. First, it is of vital importance 
to be aware of any instabilities in a system currently in 
use. Given this knowledge, either the system can be 
modified, or else allowances can be made subjectively. 
Second, at a more mundane level, it is desirable to have 
prior warning of any instabilities when undertaking 
routine "updating" of the model; that is, when the 
estimation period is extended to take into account data 
which have become available since the model was last 
estimated. Such prior warning could prevent the model-
builder from suddenly being faced with a system in 
which a number of the re-estimated equations are totally 
unsatisfactory from a statistical viewpoint. 

Accordingly, the latest published version of the 
Reserve Bank model of the New Zealand economy ( 1 ) is 
tested for stability on an equation-by-equation basis, as 
outlined below. 

2 . T H E T E S T 

The test employed is one of those proposed by 
Chow. ( 2 ) This test compares the original estimated re­
lationship with that obtained when a small number of 
additional observations are included in the estimation 
period. In particular, this test is only valid for the case 
where the number of additional observations does not 
exceed the number of coefficients to be estimated in the 
equation. Examples of the application of this test to 
equations from the Reserve Bank model have been docu­
mented already by Giles [7]. 

A more frequently encountered Chow test is that in 
which the original sample period is sub-divided, and 
three estimates are derived—one for the full period, and 

one for each sub-period. ( 3> However, this test has been 
subjected to a certain degree of criticism. For example, 
Farley and Hinich [5] note that such a test is really only 
applicable when the exact location of the hypothesized 
structural change is pre-specified, and the sample sub­
divided accordingly. These authors develop a test for the 
case where a regression parameter shifts once during the 
period in question, and where the potential shift is small 
relative to the error variance. When such a shift is indi­
cated, the iterative likelihood ratio method proposed by 
Quandt [11] and [12] can be used to estimate the exact 
location of the shift. 

Further, Sargan [9], Broadbent [1], and Deane and 
Giles [3] have all noted situations in which this other 
Chow test suggests no instability, and yet some of the 
estimated coefficients shift to the extent of altering sign 
when the sub-samples are considered, even though in 
the original relationship these coefficients are highly 
significant. Such a situation is disturbing. 

Empirical tests have also made it clear that the results 
obtained with this other Chow test are highly dependent 
upon the point chosen to split the sample. This point is 
raised by Bal l , ( 4 ) and his comments are in agreement 
with the findings of the present author. 

On the other hand, the Chow test to be used here is 
not subject to such criticism. The splitting of the sample 
is predetermined, so the comments of Ball and of Farley 
and Hinich are not relevant. Further, it has been the 
experience of the present author that this Chow test 
only rarely gives rise to situations of the type noted by 
Sargan, Broadbent, and Deane and Giles. In fact the 
only example of such a situation noted to date by this 
author appears in the results outlined below. 

The test employed here may be expressed as follows. 

The statistic: 

C = ( ( A - B ) / m ) / ( B / ( n - p ) ) 
takes an F-distribution with (m, n-p) degrees of free­
dom, where: 

* The regression computations and the drafting of the statis­
tical results were handled most capably by John Woodhouse. 
In thanking him for his assistance he is, of course, relieved 
of any responsibility for the views expressed in the paper. 

( 1 ) See Deane, Lumsden, and Sturm [4]. 
<2) See Chow [2], especially pages 598 and 604. 

( 3 ) See Chow, op. cit. 
(•*) See the comments by R. J. Ball in the discussion on a paper 

by Menges and Diehl [8] at the 1964 Symposium of the 
Colston Research Society. 



n = original number of observations. 

p = number of estimated coefficients (including the 
constant term, if any) . 

m — number of additional observations, such that 
m < p. 

A = sum of the squares of the residuals from a 
regression on the (n -f- m) observations. 

B = sum of the squares of the residuals from a 
regression on the n observations. 

A sufficiently large value of C leads to the rejection, 
at a prespecified significance level, of the null hypothesis 
that the additional m data are generated by the same 
true model as the original n observations. 

The two Chow tests noted above fall into the general 
class of joint significance tests as categorized formally by 
Fisher [6] and extended to the structural system case by 
Savin [10]. Such tests are usually termed "tests of 
stability" by their proponents. 

However, such terminology may be somewhat mis­
leading. While a relationship may be statistically stable, 
in the sense that the null hypothesis that two samples of 
data are generated by the same (unknown) true model 
is not rejected at a selected significance level, it may in 
fact be economically unstable, in the sense that some of 
the estimated coefficients shift to such an extent that 
some of the implications of these coefficients are no 
longer economically acceptable. The extreme case would 
be that where a coefficient changes sign and yet the 
relationship is judged stable by the test, as noted above. 

So, what is needed really is a test that will take 
into account significant changes in individual coefficients, 
rather than concentrating simply on the joint significance 
of the full set of regression coefficients. Further, a sig­
nificant F-value could be the result of a shift in the 
variance of the disturbances rather than a shift in the 
behavioural relationship. 

Nonetheless, some testing of the sensitivity of the re­
lationship to a change in estimation period is judged to 
be desirable, and in view of the likelihood that the model 
will be updated in the near future, the test chosen is 
thought to be appropriate among those available, despite 
its limitations. 

3 . SOME P R A C T I C A L P O I N T S 

Each of the fifty-one structural relationships in Appen­
dix E of Deane et al. has been subjected to a Chow test 
of the type noted above. In each case, the "original n 
observations" are those for the estimation period ending 
in 1970(4). The starting date of this period varies by 
equation, and is as noted in Deane et al. In all but one 

case, four additional observations are then added so that 
a second regression is computed for the period ending in 
1971(4). The exception is Equation 5 in which p = 3 
in the above notation. For this equation only three addi­
tional observations are added to the original estimation 
period, so that m ^ p is satisfied. 

The choice of 1970(4) as the ending date for the 
original estimation period is pre-determined for the pur­
poses of this paper. The model is simply taken as pre­
sented. The choice of 1971(4) as the ending date for 
the extended estimation period is based on the fact that 
it is to this date that the model is likely to be updated in 
the near future. 

In considering these two estimation periods, the data 
used are the latest available. ( 5 ) In some instances these 
data differ slightly from those originally used by Deane 
et al. The choice of slightly revised data in favour of the 
original data is based again on a consideration of the 
future updating of the model. Of course, this will be 
undertaken with the revised data. 

These data revisions affect ten of the fifty-one equa­
tions examined/ 6 ^ Given the minor nature of the changes 
involved, they should have little or no bearing on the 
results noted in the next section. 

4 . RESULTS 

T o avoid bulky presentation of the results, these are 
summarised in Table 1. This table contains the values 
of the various test statistics used when judging the merit 
of a regression equation. These values are given for each 
of the two estimation periods, those for the extended 
period appearing in parentheses. 

The symbols used are as follows: 

_ 2 

R = adjusted coefficient of determination. 

S.E.E. = standard error of estimate. 

C.V. = coefficient of variation. This is defined as 
(S.E.E./y) * 100, where y is the mean of 
the dependent variable. The latter is 
always taken in level form. 

M.C. = multicollinearity indicator. See Deane and 
Giles for the appropriate definition. 

D.W. = Durbin-Watson statistic. 

S.R. = sign-reversal test for fourth-order serial 
correlation. See Deane and Giles for the 
appropriate definition. 

(5) As at 16 August 1972. 

(6) The equations affected are numbers 12, 32, 57, 58, 59, 65, 
74, 75, 76 and 92. 



K 2 As defined by Malinvaud, E., in Statistical 
Methods of Econometrics, Amsterdam, North-
Holland, 1970 (p. 562) . K 2 can be used to derive 
Durbin's unbiased test for autocorrelation as 1 - i ( D . W . ) 
follows: D = where D is asymptotic-V K ' 
ally distributed as a standard normal variate, 
and values between —1.96 and 1.96 are accept­
able at the 5 percent level. 

Also appearing in this table are the details of the 
Chow test. The C statistic is given, plus the values of 
n and p (in the notation of Section 2) so that the 
relevant degrees of freedom may be checked/ 7 ^ With 
regard to C, an asterisk denotes significance at the 5 per­
cent level, while two asterisks denote significance at the 
1 percent level, and this nomenclature is retained for the 
individual equations below. 

( ? ) The value of m is discussed in Section 3 above. 

Certain test statistics do not appear for some equa­
tions. Obviously, K 2 is computed only for those equations 
in which the lagged endogenous variable appears as a 
regressor. Further, the values of S.R. and M.C. do not 
appear for those equations estimated by the Almon dis­
tributed lag procedure. The computer program has not 
yet been adapted to provide this information. The num­
bering of the equations and the symbols for the depen­
dent variables are as in Deane et al. 

Twelve of the fifty-one equations are judged unstable 
by the Chow test. These unstable relationships are dealt 
with individually in numerical order below, the num­
bering and notation coinciding with that used by Deane 
et al. Full details of the estimated relationship over 
each of the two periods are given in each case. The co­
efficients and T-values for the extended period appear 
below those for the original estimation period. The re­
lated test statistics for the extended period appear in 
parentheses beside their counterparts from the original 
period. 



T A B L E 1 S T A T I S T I C A L S U M M A R Y 
No. Dep. Var. R* S.E.E. C.V. M.C. D.W. S.R. K* n p C 

1 (RTN/PCN) 0.981 
(0.978) 

4.996 
(5.431) 

1.460 
(1.573) 

102.013 
(104.356) 

1.706 
(1.976) 

2.238 
(0.032) 

37 8 2.250 

2 (RTD/PCD) 0.944 
(0.928) 

0.962 
(1.061) 

2.786 
(3.057) 

148.868 
(153.105) 

1.945 
(2.008) 

0.097 
(1.176) 

35 8 2.672 

4 (RA/PCT) 0.862 
(0.877) 

4.601 
(4.619) 

8.091 
(7.868) 

58.561 
(73.615) 

1.327 
(1.375) 

3.696 
(3.291) 

37 7 1.063 

5 YRVH 0.996 
(0.996) 

0.572 
(0.609) 

2.156 
(2.195) 

191.693 
(208.021) 

1.326 
(1.288) 

0.003 
(0.096) 

0.011 
(0.010) 

43 3 2.916* 

8 (BPDP/PDB) 0.854 
(0.805) 

1.459 
(0.805) 

3.438 
(1.660) 

1.965 
(1.862) 

34 14 2.495 

9 (BWDP/PDB) 0.874 
(0.855) 

1.492 
(1.497) 

3.443 
(3.457) 

18.643 
(17.361) 

2.253 
(2.089) 

0.326 
(0.014) 

23 6 1.041 

10 JM 0.980 
(0.985) 

0.082 
(0.079) 

1.332 
(1.267) 

78.003 
(89.573) 

2.409 
(2.303) 

0.444 
(0.100) 

0.023 
(0.021) 

40 7 0.414 

l l NM 0.976 
(0.983) 

4.999 
(5.023) 

4.514 
(4.286) 

201.608 
(236.393) 

1.615 
(1.770) 

1.430 
(1.169) 

43 6 1.098 

12 (BWOP/PDB) 0.836 
(0.768) 

1.486 
(1.892) 

4.633 
(5.762) 

2.510 
(1.663) 

23 6 1.792 

13 ( IM/PI) 0.935 
(0.936) 

2.880 
(2.937) 

5.059 
(5.027) 

2.167 
(2.118) 

36 17 0.919 

14 A(KTE/PCI) 0.903 
(0.903) 

6.914 
(7.048) 

0.8492 
(0.8453) 

224.163 
(262.292) 

1.737 
(1.720) 

0.139 
(0.902) 

0.011 
(0.010) 

40 8 1.354 

19 (ICA/PI) 0.903 
(0.899) 

7.746 
(8.097) 

4.537 
(4.663) 

1.898 
(1.758) 

38 16 1.401 

21 CPI 0.950 
(0.966) 

7.693 
(7.718) 

4.415 
(4.234) 

2.263 
(1.908) 

40 8 0.972 

22 CPO 0.977 
(0.983) 

2.863 
(2.848) 

4.716 
(4.423) 

97.271 
(90.276) 

2.107 
(2.271) 

1.473 
(0.306) 

44 7 0.890 

32 EA 0.996 
(0.996) 

3.010 
(3.130) 

0.432 
(0.444) 

1.010 
(0.943) 

34 13 1.314 

34 (WPP/PC) 0.888 
(0.921) 

0.014 
(0.014) 

2.358 
(2.253) 

70.576 
(103.217) 

1.991 
(2.106) 

0.386 
(0.668) 

33 7 1.302 

35 (WPG-WPG-2) 0.848 
(0.770) 

0.018 
(0.023) 

5.193 
(6.209) 

16.441 
(16.289) 

1.641 
(2.109) 

3.553 
(2.291) 

0.017 
(0.019) 

21 5 4.006* 

37 YONF 0.990 
(0.994) 

1.240 
(1.178) 

1.339 
(1.232) 

165.801 
(214.293) 

1.145 
(1.164) 

7.797 
(5.467) 

0.014 
(0.014) 

41 7 0.068 

38 YC 0.994 
(0.995) 

2.298 
(2.316) 

2.131 
(2.045) 

182.616 
(203.566) 

0.763 
(0.570) 

6.155 
(6.154) 

0.016 
(0.017) 

44 5 1.164 

39 YCD 0.855 
(0.858) 

1.289 
(1.251) 

5.456 
(5.243) 

92.813 
(106.712) 

1.282 
(1.274) 

0.686 
(0.745) 

0.019 
(0.017) 

43 7 0.411 

48 PCN 0.996 
(0.998) 

0.007 
(0.007) 

0.692 
(0.668) 

156.254 
(227.518) 

1.842 
(1.932) 

4.050 
(2.506) 

0.023 
(0.021) 

40 6 0.425 

49 PCD 0.993 
(0.997) 

0.006 
(0.006) 

0.625 
(0.587) 

140.654 
(200.976) 

1.443 
(1.832) 

0.097 
(0.057) 

0.021 
(0.020) 

41 6 8.77 * 

50 PCT 0.995 
(0.997) 

0.010 
(0.010) 

0.966 
(0.929) 

307.819 
(379.383) 

2.220 
(2.293) 

0.022 
(1.169) 

0.006 
(0.007) 

43 6 0.231 

51 PCS 0.996 
(0.998) 

0.008 
(0.008) 

0.760 
(0.736) 

227.786 
(276.379) 

1.865 
(1.708) 

2.157 
(3.416) 

0.018 
(0.019) 

37 7 0.375 

55 PDB 0.997 
(0.998) 

0.008 
(0.008) 

0.769 
(0.789) 

284.244 
(358.312) 

1.422 
(1.623) 

0.852 
(0.349) 

0.018 
(0.017) 

44 8 4.545»* 



T A B L E 1 

S T A T I S T I C A L S U M M A R Y (continued) 
No. Dep. Var. R* S.E.E. C.V. M.C. D.W. S.R. K2 n p C 

5 6 A C U R 0 . 9 2 4 ( 0 . 9 2 3 ) 4 . 0 5 2 ( 4 . 2 3 4 ) 2 . 7 3 7 0 ( 2 . 8 0 1 0 ) 6 9 . 0 6 5 ( 7 5 . 7 9 7 ) 1 . 9 3 9 ( 2 . 2 6 1 ) 0 . 0 7 1 ( 0 . 0 1 0 ) 4 3 8 1 . 9 0 0 
5 7 A D D T 0 . 9 2 6 ( 0 . 9 2 8 ) 1 0 . 0 1 7 ( 9 . 8 9 5 ) 1 . 7 2 2 5 ( 1 . 6 7 9 2 ) 1 7 6 . 8 2 9 ( 2 2 0 . 6 8 4 ) 2 . 0 7 3 ( 2 . 2 0 8 ) 0 . 0 3 9 ( 1 . 1 3 3 ) 4 3 9 0 . 7 7 2 
5 8 A D F T 0 . 8 2 4 ( 0 . 8 0 1 ) 8 . 0 5 9 ( 9 . 3 9 9 ) 4 . 7 1 5 6 ( 4 . 7 5 3 7 ) 1 6 9 . 3 1 7 ( 2 4 4 . 7 0 6 ) 2 . 4 8 2 ( 2 . 0 6 5 ) 2 . 1 0 4 ( 0 . 0 6 0 ) 2 2 8 2 . 6 2 2 
5 9 A L P T 0 . 9 0 4 ( 0 . 9 2 0 ) 1 4 . 2 5 2 ( 1 3 . 5 9 0 ) 2 . 9 1 3 3 ( 2 . 6 5 4 0 ) 1 3 6 . 3 2 9 ( 1 6 2 . 7 6 0 ) 2 . 1 2 8 ( 2 . 1 2 4 ) 6 . 9 8 5 ( 1 0 . 1 0 3 ) 4 3 7 0 . 0 9 3 
6 0 A N O T 0 . 9 4 9 ( 0 . 9 4 5 ) 3 . 2 8 5 ( 3 . 4 7 6 ) 8 . 3 0 2 9 ( 8 . 6 4 8 7 ) 1 7 0 . 3 1 1 ( 1 8 0 . 7 5 0 ) 2 . 1 1 5 ( 2 . 0 9 4 ) 0 . 0 1 1 ( 0 . 1 1 2 ) 4 3 9 2 . 1 4 2 
6 4 A D D S 0 . 7 4 4 ( 0 . 7 3 7 ) 4 . 0 5 7 ( 4 . 1 8 9 ) 0 . 4 3 2 0 ( 0 . 4 3 5 9 ) 2 4 6 . 0 4 8 ( 2 5 4 . 9 9 7 ) 1 . 8 7 0 ( 2 . 1 1 1 ) 2 . 4 6 4 ( 0 . 6 3 7 ) 4 3 9 1 . 6 2 6 
6 5 A D F S 0 . 7 7 4 ( 0 . 6 6 1 ) 4 . 2 8 2 ( 5 . 5 4 2 ) 1 . 4 0 2 9 ( 1 . 6 8 1 0 ) 2 8 4 . 1 5 0 ( 3 2 6 . 2 0 5 ) 2 . 0 4 4 ( 1 . 4 1 9 ) 0 . 6 2 6 ( 0 . 0 9 4 ) 4 3 1 0 7 . 2 4 6 " 
6 6 A D T S 0 . 9 0 4 ( 0 . 9 1 7 ) 3 . 0 7 7 ( 3 . 1 6 6 ) 9 . 9 2 8 0 ( 9 . 5 5 1 4 ) 1 4 8 . 3 9 1 ( 1 6 7 . 4 2 4 ) 1 . 9 3 2 ( 1 . 8 9 8 ) 1 . 5 2 6 ( 1 . 6 2 3 ) 4 3 6 1 . 6 0 7 
6 7 L L S 0 . 5 3 4 ( 0 . 5 2 7 ) 0 . 3 7 7 ( 0 . 3 7 7 ) 1 . 2 1 3 7 ( 1 . 1 5 2 0 ) 3 0 5 . 0 6 5 ( 3 3 3 . 2 6 5 ) 1 . 5 7 1 ( 1 . 3 9 7 ) 2 . 2 1 1 ( 4 . 0 9 8 ) 4 3 8 0 . 9 9 6 
6 9 G S S E 0 . 7 5 2 ( 0 . 7 6 8 ) 5 . 0 7 7 ( 5 . 4 0 4 ) 1 7 . 6 6 7 ( 1 8 . 1 0 5 ) 4 7 . 4 9 5 ( 4 9 . 6 3 8 ) 2 . 7 2 2 ( 2 . 6 2 2 ) 0 . 1 4 8 ( 0 . 5 6 8 ) 0 . 0 1 2 ( 0 . 0 1 0 ) 4 3 6 2 . 2 0 5 
7 2 A A L 0 . 6 8 0 ( 0 . 7 2 2 ) 2 . 6 3 2 ( 2 . 6 9 0 ) 0 . 2 5 5 1 ( 0 . 2 4 7 3 ) 1 3 . 9 1 7 ( 1 3 . 6 0 9 ) 3 . 2 2 2 ( 3 . 0 4 0 ) 0 . 2 0 2 ( 1 . 5 1 1 ) 2 4 5 1 . 2 5 7 
7 3 G S F L 0 . 9 7 5 ( 0 . 9 8 5 ) 6 . 2 9 1 ( 5 . 7 9 9 ) 2 . 8 4 7 ( 2 . 4 9 5 ) 9 6 . 3 4 3 ( 9 8 . 6 3 5 ) 0 . 8 9 7 ( 0 . 9 7 6 ) 1 . 8 1 8 ( 1 . 5 1 1 ) 2 4 7 0 . 2 1 9 
7 4 A D M 0 . 7 3 6 ( 0 . 7 2 3 ) 5 . 5 7 4 ( 5 . 7 7 1 ) 1 0 . 4 5 7 1 ( 1 0 . 9 9 8 2 ) 9 2 . 6 3 7 ( 9 6 . 3 8 5 ) 1 . 8 9 1 ( 1 . 8 6 7 ) 1 . 8 6 7 ( 2 . 0 3 2 ) 3 2 6 1 . 5 4 2 
7 5 A G S F M 0 . 8 8 0 ( 0 . 8 9 2 ) 2 . 5 8 4 ( 2 . 5 6 1 ) 4 . 8 4 5 7 ( 4 . 9 3 3 1 ) 5 8 . 8 8 3 ( 6 2 . 4 1 6 ) 2 . 4 7 8 ( 2 . 5 4 3 ) 1 . 2 9 2 ( 1 . 1 2 9 ) 3 2 5 0 . 8 5 8 
7 6 A D F 0 . 7 3 9 ( 0 . 7 9 1 ) 2 . 7 3 9 ( 2 . 9 7 7 ) 3 . 9 4 7 3 ( 3 . 6 4 1 2 ) 9 0 . 8 5 9 ( 1 4 3 . 4 3 3 ) 1 . 5 0 9 ( 1 . 4 5 9 ) 5 . 0 5 1 ( 2 . 8 1 8 ) 4 2 6 1 . 9 9 4 
8 0 T Y C G 0 . 9 9 9 ( 0 . 9 9 9 ) 1 . 9 6 4 ( 2 . 5 2 0 ) 4 . 4 2 6 ( 5 . 3 6 8 ) 2 1 . 6 9 6 ( 2 4 . 2 8 9 ) 2 . 4 4 7 ( 2 . 3 4 0 ) 0 . 6 2 6 ( 0 . 4 6 7 ) 4 3 5 7 . 7 8 0 * * 
8 1 T Y O G 0 . 9 9 7 ( 0 . 9 9 7 ) 2 . 4 8 8 ( 2 . 4 3 9 ) 5 . 3 8 5 ( 5 . 1 0 7 ) 2 . 1 0 1 ( 2 . 1 9 3 ) 2 4 5 0 . 7 7 6 
8 2 Log T Y S D 0 . 9 8 9 ( 0 . 9 9 3 ) 0 . 0 3 6 ( 0 . 0 3 5 ) 0 . 8 8 0 ( 0 . 8 2 6 ) 4 . 5 3 3 ( 4 . 8 0 8 ) 1 . 2 1 7 ( 1 . 2 9 5 ) 0 . 0 2 2 ( 0 . 2 2 0 ) 4 3 4 0 . 1 9 1 
8 3 T Y S P 0 . 9 9 6 ( 0 . 9 9 8 ) 1 . 3 7 2 ( 1 . 5 3 2 ) 2 . 1 1 7 ( 2 . 1 0 3 ) 3 0 . 5 1 7 ( 3 4 . 4 5 8 ) 3 . 0 1 6 ( 2 . 7 9 9 ) 1 . 2 4 9 ( 0 . 2 0 6 ) 4 3 5 3 . 5 8 8 * 
8 5 T I S N 0 . 9 1 9 ( 0 . 9 2 0 ) 1 . 1 7 4 1 . 3 5 5 ) 1 1 . 4 6 3 ( 1 2 . 5 2 7 ) 3 . 7 4 2 ( 3 . 8 0 0 ) 2 . 4 8 6 ( 2 . 3 3 3 ) 3 . 2 4 0 ( 0 . 1 1 1 ) 3 1 4 3 . 5 7 7 * 
8 6 T I S A 0 9 3 4 ( 0 . 9 5 7 ) 0 . 7 2 9 ( 0 . 8 4 6 ) 6 . 9 5 3 ( 7 . 3 4 8 ) 5 7 . 5 7 9 ( 7 7 . 6 3 4 ) 1 . 8 8 5 ( 1 . 6 7 1 ) 3 . 8 4 6 ( 1 . 8 3 3 ) 0 . 0 1 8 ( 1 . 0 1 6 ) 3 0 6 3 . 4 3 0 * 
8 7 T I H 0 . 8 9 7 ( 0 . 9 0 7 ) 1 . 3 1 9 ( 1 . 3 4 8 ) 8 . 5 9 9 ( 8 . 4 7 7 ) 8 4 . 5 5 5 ( 1 0 0 . 2 7 2 ) 2 . 2 0 6 ( 2 . 1 4 4 ) 0 . 6 4 9 ( 0 . 1 8 3 ) 4 3 6 1 . 4 5 5 
8 8 T I C 0 . 8 6 3 ( 0 . 9 1 8 ) 1 . 8 3 1 ( 1 . 8 5 6 ) 7 . 8 4 1 ( 7 . 5 4 0 ) 7 5 . 3 3 3 ( 9 8 . 9 3 8 ) 2 . 3 7 2 ( 2 . 4 6 8 ) 8 . 1 2 0 ( 4 . 3 8 5 ) 0 . 0 0 7 ( 0 . 0 0 9 ) 4 4 6 1 . 2 8 9 
8 9 T I B 0 . 9 2 8 ( 0 . 8 8 5 ) 0 . 3 5 2 ( 0 . 5 2 0 ) 4 . 2 3 2 ( 6 . 1 2 5 ) 2 5 . 9 4 8 ( 2 8 . 1 4 3 ) 1 . 8 0 2 ( 2 . 2 6 4 ) 0 . 0 3 9 ( 0 . 0 3 4 ) 0 . 0 2 0 ( 0 . 0 1 6 ) 4 3 5 1 3 . 4 3 9 * * 
9 0 T I E 0 . 6 7 1 ( 0 . 5 9 4 ) 0 . 5 0 1 ( 0 . 5 6 3 ) 9 . 1 6 8 ( 1 0 . 2 1 9 ) 2 3 . 9 1 9 ( 3 2 . 1 5 5 ) 2 . 4 8 2 ( 2 . 0 7 9 ) 1 . 0 7 4 ( 2 . 9 2 2 ) 0 . 0 1 4 ( 0 . 0 1 1 ) 3 8 5 3 . 4 6 1 * 
9 2 A G S P 0 . 3 5 1 ( 0 . 3 8 2 ) 1 2 . 7 1 4 ( 1 2 . 3 4 3 ) 4 . 7 1 7 2 ( 4 . 7 0 6 2 ) 2 4 5 . 0 1 2 ( 2 6 9 . 2 0 5 ) 2 . 2 0 7 ( 2 . 1 7 9 ) 2 . 0 5 5 ( 0 . 5 1 3 ) 4 3 8 0 . 4 3 8 



EQUATION 5 : Rental Value o f Owner-Occupied Houses 

Y R V H = 0.62060 Y R V H _ X 4 - 0.00357 (0.5 K B D P R + 0.5 K B D P R - O * PCR 
(5.61) (3.54) 
0.73375 0.00265 

(6.92) (2.69) 

— 2.78602 

+ 2.25034 
_ 2 

R = 0.996 (0.996) M.C. = 191.693 (208.021) S.R. = 0.033 (0.096) 
S.E.E. = 0.572 (0.609) D.W. = 1.326 (1.288) K 2 = 0.011 (0.010) 
C.V. = 2.156 (2.195) 

n = 43, m = 3, p = 3, C = 2.916* 

T h e most obvious shift in the coefficients of this equation is the change in the sign of the constant term from negative 
to positive, and this alone is sufficient to produce a significant C-value. The changing residual pattern is also reflected 
in the downward shift in D.W. and the upward shift in S.R. 

EQUATION 3 5 : Government Wage Income, Quarterly Average 

( W P G - W P G _ 2 ) = 0.31431 ( W P G - j - W P G - a ) 4- 0.73112 ( ( W P P * PC) — ( W P P * P C ) _ 2 ) 
(1.81) (7.80) 

0.22614 4- 0.74683 
(1.57) (8.02) 

- 0.02342 Si 4- 0.02577 S 3 — 0.00922 
(2.13) (2.21) 

— 0.02371 4- 0.00824 — 0.00688 
(1.83) (0.65) 

R = 0.848 (0.770) M.C. = 16.441 (16.289) S.R. = 3.553 (2.291) 
S.E.E. = 0.018 (0.023) D.W. = 1.642 (2.109) K 2 = 0.017 (0.019) 
C.V. = 5.193 (6.209) 

n = 21, m = 4, p = 5, C = 4.006* 

In this equation the shifts in the parameters are less marked than in the previous equation, but there are still a 
number of factors which contribute to a significant C-value. The constant term and the coefficient of the lagged 
dependent variable each fall by about one-third, while S 3 loses significance altogether. The substantial shift in both 
D.W. and S.R. again reflect the changing residual pattern. 



EQUATION 4 9 : Consumers ' Pr ice Index — Durables 

PCD = 0.88226 P C D _ ! 4 - 0.08601 (YS/YR1) + 0.09370 P I _ ! — 0.00720 Sj * (YS/YR1) 
(15.56) (2.99) (3.55) (1.55) 

0.06875 4 - 0.08593 4 - 0.09752 — 0.00865 
(19.23) (3.29) (4.11) (2.15) 

- 0.00404 S 3 * (YS/YR1) - 0.01761 
(0.90) 

— 0.00473 — 0.00776 
(1.20) 

R = 0.993 (0.997) M.C. = 140.654 (200.976) S.R. = 0.097 (0.057) 
S.E.E. = 0.006 ( 0.006) D.W. = 1.443 (1.832) K 2 = 0.021 (0.020) 
C.V. = 0.625 ( 0.587) 

n = 41, m = 4, p = 6, C = 8.77** 

In this case there are only marginal shifts in the estimated coefficients except that the constant term halves, and 
a superficial glance would suggest a stable relationship. In fact, the statistical fit actually improves when 
the estimation period is extended. However, the sum total of the changes in the coefficients is sufficient to alter the 
residual pattern quite markedly, as is reflected by the D.W. statistic and the Chow test indicates a significant shift. 

This result indicates one feature of the test that warrants attention. T h e fact that the relationship is judged unstable 
by this test does not preclude the possibility that the statistical features of the equation may improve. I t may be that 
the equation is in fact correctly specified, and that the new sample of observations simply strengthens the case for 
retaining this formulation. 

EQUATION 5 5 : Price Deflator — Bui lding Sector 

PDB = 0.71255 P D B _ ! 4 - 0.17692 PWIB 4- 0.01704 U T C ^ 
(9.97) (4.91) (1.77) 

0.71230 4 - 0.18210 4 - 0.01592 
(10.80) (4.82) (1.62) 

4- 0.20677 W P P 4- 0.02128 ( S x * WPP) 4 - 0.01853 (S , * WPP) 
(2.96) (2.45) (2.58) 

4- 0.19901 4- 0.02054 4- 0.02408 
(2.93) (2.57) (3.50) 

4- 0.02374 (S , * WPP) — 0.03325 
(2.97) 

4- 0.02416 — 0.03348 
(3.26) 

R = 0.997 (0.998) M.C. = 284.244 (358.312) S.R. = 0.852 (0.349) 
S.E.E. = 0.008 (0.008) D.W. = 1.422 (1.623) K 2 = 0.018 (0.017) 
C.V. = 0.769 (0.789) 

n = 44, m = 4, p = 8, C = 4.545** 

The comments on Equation 49 concerning the case where the equation improves statistically also apply here. 
Once again the net effect of the small improvements across the whole equation is a change in the residual pattern 
that reduces both first-order and fourth-order autocorrelation. 

In the case of both Equation 49 and Equation 55 the poor behaviour of the Chow test, in the sense that it indicates 
instability where there are only minor apparent shifts and in fact the equation improves when more observations are 
added, can be traced at least in part to a scaling problem. The absolute magnitudes of the residuals are extremely 
small, as are their summed squared values. However, despite their small magnitudes these sums shift by 50 percent or 
more when the period of estimation is extended. 



EQUATION 8 6 : Indirect Tax , Automotive Sales Tax 

T I S A == 0.58249 T I S A ^ 4- 0.07131 R A — 2.46004 Sx 
(4.65) 

0.66460 
(5.77) 

4- 0.48278 S 2 

(1.02) 

4- 0.43609 
(0.91) 

(4.38) 

4- 0.07263 
(4.09) 

(6.15) 

- 2.73144 
(6.08) 

- 0.46065 S 3 4- 0.30259 
(1.24) 

- 0.38586 
(0.95) 

— 0.50987 

R = 0.934 (0.957) 
S.E.E. = 0.729 (0.846) 
C.V. = 6.953 ( 7.348) 

M.C. = 57.579 (77.634) 
D.W. = 1.885 (1.671) 

S.R. = 3.846 (1.833) 
K 2 = 0.018 (0.016) 

n = 30, m = 4, = 6, C = 3.430* 

Al l but one of the coefficients in this equation are less significant when the estimation period is extended. Further, 
the sign of the constant term changes from positive to negative and there is an increase in first-order autocorrelation. 
Although none of the other parameters shift substantially, the net effect of the changes is sufficient to suggest a degree 
of instability. 

EQUATION 8 9 : Indirect T a x , Beer Duty 

T I B = 0.13484 T I B _ ! 4- 0.00818 R T - 1.9675 S 2 

(2.46) (10.90) (14.07) 

0.05209 4- 0.00936 — 1.99522 
(0.72) (10.22) (10.00) 

- 1.6252 S 3 4- 4.9970 
(11.50) 

— 1.93950 4- 5.33343 
(9.91) 

R = 0.928 (0.885) M.C. = 25.948 (28.143) S.R. = 0.039 (0.034) 
S.E.E. = 0.352 (0.520) D.W. = 1.802 (2.264) K 2 — 0.020 (0.016) 
C.V. = 4.232 (6.125) 

n = 43, m = 4, p = 5, C = 13.439** 

T h e features of this relationship when the estimation period is extended are declines in the T-values of each of the 
coefficients (dramatically so in the case of T I B _ x ) and increases in first-order and fourth-order autocorrelation. 

_ 2 
Further, explanatory power falls considerably, as may be seen from the values of R. Also of importance is the fact 
that the coefficients of the lagged dependent variable falls by more than 50 percent. 



EQUATION 9 0 : Estate Duty 

T I E = 0.20322 T I E _ ! 4- 0.00328 YD3 + 39.37783 T R E 
(1.80) (5.86) (4.28) 

0.29158 4- 0.00223 4 - 32.08691 
(2.53) (4.38) (3.18) 

(4.50) 
(S 2 * YD3) - 2.93345 

— 0.00097 — 1.62872 
(4.67) 

R = 0.671 (0.594) M.C. = 23.919 (32.155) S.R. = 1.074 (2.922) 
S.E.E. = 0.501 (0.563) D.W. = 2.482 (2.079) K 2 = 0.014 (0.011) 
C.V. = 9.168 (10.219) 

n = 38, m = 4, p = 5, C = 3.461* 

The coefficient changes of importance here are the 50 percent rise in that of T I E _ X and the halving of the constant 
term. There is a loss of general explanation and the residual pattern changes in such a way that although the negative 
first-order autocorrelation is removed, there is an increase in fourth-order autocorrelation. These changes are again 
sufficient to result in a significant C. 

I t was noted in Section 1 that there is one case in the 
results where the Chow test does not indicate any 
instability and yet one of the coefficients changes sign. 
This is in Equation 8 where the coefficient of ( N M / P C ) 
changes from 4-0.08493 with a T-value of 2.48 to 
— 0.0198 with a T-value of 1.55. This is not a particu­
larly satisfactory situation. However, in view of the fact 
that it has arisen only once whereas such a situation has 
arisen quite frequently with the more familiar version 
of the Chow tes t , ( 8 ) the choice of test used in this paper 
is felt to be sensible. 

5 . CONCLUSION 

On the basis of the very limited testing described in 
this paper, it seems that the majority of the relationships 
comprising the Reserve Bank model are stable in a 
particular statistical sense. Specifically, the null hypo­

thesis that the full set of estimated coefficients in the 
regression based on (n -f- m) observations is not sig­
nificantly different from the full set of estimated 
coefficients in the regression based on only n observations 
is rejected in only twelve of fifty-one cases. 

Even these figures are a little on the gloomy side, for 
as noted in Section 4, threeW of these twelve relation­
ships actually exhibit statistical improvements when the 
estimation period is extended. Tha t is, the specification 
of the relationship gains additional support. 

This feature of the test is a little misleading, and 
other inadequacies have been noted in Section 2 above. 
Nonetheless, application of the Chow test has pointed 
to potential trouble spots in the specification of the 
model, and this information should be useful in directing 
efforts at such time as the system as a whole is updated. 

The usefulness of the test employed is admittedly 
rather limited, in that it views stability in a very specific 
manner. However, as long as these limitations are borne 
in mind the test does provide a valuable analytic tool. 

( 8 ) See the comments in Section 2 above. 
(') These are Equations 49, 55 and 80. 
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A N O T E O N S O M E R E C E N T D E V E L O P M E N T S 
I N L A R G E - M O D E L E S T I M A T I O N 

D . E . A. GILES* 

This brief note is designed to explain, in a non­
technical fashion, the estimation problem facing the 
builders of the Reserve Bank model, why this model is 
currently estimated by Ordinary Least Squares (O.L.S.) , 
and to describe some recent developments in the theory 
of estimation which are pertinent to our problem. A 
more complete and technical survey is given by the 
author in [3], so the principal aim of the present note 
is to introduce the topic and to take the opportunity 
of stating our case. The fact that the model is estimated 
by O.L.S. has been the focal point of a certain amount 
of (justified) criticism, much of this coming from the 
author himself. However, it is only fair to point out that 
the shortcomings of our estimation have been recognised 
and acknowledged by members of our staff since the 
model project commenced, and that there are good 
reasons why the problem has not been taken up empiric­
ally before now. Some of these reasons will become 
apparent in this note. 

First of all, consider the problem facing the builder(s) 
of a large simultaneous econometric system. I t is well 
known that O.L.S. estimates of a simultaneous model 
generally will be both inconsistent and biased (for both 
small and large samples). Now, if the model is suf­
ficiently small in terms of the number, k, of predeter­
mined var iab les ( 1 ) in the full system relative to the 
number of data observations, T , then there are a number 
of established estimators which will yield consistent esti­
mates under certain conditions. One such condition is 
that the equations of the system are not underidentified. 
(Typically in a large system there are so many restric­
tions that the equations are overidentified.) Also, for 
example, the situation of lagged endogenous variables 
in a system exhibiting autocorrelated errors is precluded 
as it will give rise to inconsistent estimates. 

These conventional estimators may be categorized 
broadly into "limited information" (or single equation) 
estimators and "full information" (or simultaneous sys­
tem) estimators. The former category contains the 
k-class estimators, of which Two Stage Least Squares 
(2.S.L.S.) and Limited Information Maximum Like­
lihood (L.I.M.L.) are among the better known/ 2 ) The 
latter category contains Three Stage Least Squares 
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O ) These include both the strictly exogenous variables and 
any lagged endogenous variables. The intercept term is 
not included in k. 

(2) O.L.S. belongs to the k-class, but as already noted, yields 
inconsistent estimates in a typical simultaneous system. 

(3.S.L.S.) and Full Information Maximum Likelihood 
(F. I .M.L.) , among others. The factor distinguishing the 
two groups is that the latter utilizes more system infor­
mation than does the former in that it takes account of 
the correlation of the disturbances across equations while 
the former does not. Alternatively, this can be expressed 
by saying that limited information estimators fail to 
take account of a priori restrictions on the coefficients in 
the equations other than that being est imated/ 3 ) The 
fact that the full information estimators utilize more 
system information results in estimates with greater 
asymptotic efficiency than those obtained by a limited 
information technique. 

However, if the model is large, in that the total num­
ber of predetermined variables in the whole system 
(plus the intercept) exceeds or equals the number of 
data observations (i.e. k ^ T — 1 ) , then none of the 
above estimators can be applied directly, and they must 
be modified. As far as the limited information estimators 
are concerned, the process breaks down when the short­
age of observations renders impossible the prescribed 
first step of regressing each right hand side endogenous 
variable against all of the predetermined variables. 
Full information estimation cannot be applied directly 
because it becomes impossible to form the necessary 
nonsingular sample error covariance matrix. Some degree 
of modification is called for. 

The Reserve Bank model makes extensive use of lag 
relationships/ 4) but unless explicitly stated otherwise, 
the problem of possible serial correlation of the disturb­
ances is ignored in what now follows. In this case, con­
sistent estimation of the full system may be approached 
in one of three basic ways. 

First, since the source of the problem is the excess of 
predetermined variables over observations, it is natural 
to reduce the former in some way to a manageable 
number. If a sub-list of no more than (T—2) predeter­
mined variables is chosen from the k available, then 
in principle a variant of 2.S.L.S. can be adopted, where­
by in the first stage of estimation each right hand side 
endogenous variable is regressed against the sub-list and 
then replaced by the estimate so obtained prior to the 
second stage. Such a procedure may be termed a type 
of "truncated 2.S.L.S.". However, unless certain pre­
cautions are observed, the final estimates will be incon­
sistent. 

( 3 ) The most common such restriction is the "zero restriction", 
which refers to the omission of certain variables from cer­
tain equations in the system. 

(*) As do all modern large econometric systems. 
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