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A GUIDE TO THE INTERPRETATION OF RESULTS FROM MONASH: THE SHORT-RUN EFFECTS OF AN INCREASE IN THE REAL WAGE

INTRODUCTION


At this point you maybe feeling overwhelmed with the detail of the model and unprepared to begin analysing simulations. With this in mind, we have prepared a series of questions that guide you to the answers of some interesting results. The questions are not exhaustive and you may think of many others that are of interest.


The questions we are asking below are designed to rationalise particular results in terms of the model's theoretical framework and underlying database. Often, it is difficult to unravel all of the mechanisms leading to a particular result. However, you need to attempt to rationalise results within the context of the main identifiable mechanisms of the model. This process, apart from giving you insights into a particular economic phenomenon, serves as an informal verification of the simulation's results.


To aid you in your discovery of the important mechanisms of the model, we have developed a stylised model. This is shown in Table 1. Such models are an important aid to interpretation of the broad features of the results from the full model. However, for understanding the finer features it is necessary to consider aspects of the model’s data and micro theory. 

A USEFUL STYLISED MODEL


In the stylised model, equation (1) is the GDP identity in constant-price terms. Equation (2) is the economy’s production function relating real GDP to inputs of labour (L), capital (K) and to a labour-saving technology term (
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). In writing (2) and elsewhere in the stylised model we ignore the existence of agricultural land and the presence of distortions due to indirect taxes and subsidies. Equation (3) is the economy’s consumption function, relating real private and public consumption to real GDP via the average propensity to consume (
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). Equation (4) defines the ratio (() of private to public consumption. Equation (5) relates imports to the general level of activity (Y) and to the real exchange rate (RER). Equation (6) relates exports negatively to the real exchange rate. As indicated in equation (7), movements in the real exchange rate reflect movements in the ratio of the price of GDP (
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) to the price of GDP in the rest of the world (
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). An increase in the real exchange rate (i.e., an increase in 
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 has a positive impact on imports and a negative impact on exports. Equation (8) relates the terms of trade (TOT) (i.e., the price of exports relative to the price of imports) negatively to exports. This is consistent with Australia being a small country with respect to imports, but facing downward-sloping demand curves for its exports. Equation (9) defines the investment/capital ratio ((). Equation (10) relates the capital/labour ratio to relative factor prices: 
[image: image6.wmf]L

RP

(
[image: image7.wmf]L

A

 is the real price of labour adjusted for technological change and 
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 is the real price of capital. This equation is a direct implication of the industry-level CES specification of capital and labour choice. Equation (11) is obtained from:
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where 
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reflect the shares of labour and capital in the economy (
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), and 
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 are the nominal wage rate and rental on capital. To obtain (11), divide both sides of (17) by the price of GDP, redefine in terms of real prices, then re-arrange.


In deriving equation (12), we note that:
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where 
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 is the price of consumption. On the right hand side of (18), 
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 is the consumer real wage rate, RW. The second term, 
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 can be interpreted as a decreasing function of the terms of trade: the price of consumption includes the price of imports but not the price of exports, while the price of GDP excludes the price of imports but not the price of exports. In deriving (13), we note that:
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where 
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 is the rental price of capital and 
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 is the price of investment. On the right hand side of (19), 
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 can be interpreted as the average rate of return, ROR. The second term, 
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 can be interpreted as a decreasing function of the terms of trade in the same way as 
[image: image24.wmf]GDP

C

P

P

/

 has been interpreted.


Equations (14), (15) and (16) are implemented mainly when the stylised model is used for interpreting results from a dynamic policy simulations. Equation (14) is equivalent to the main model’s inverse-logistic relationship between the rate of capital growth (I/K) and the rate of return (ROR). ). The variable 
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 is an on/off shift variable. Equation (15) explains the accumulation of capital through time. Capital available for production in the current year is a function of investment in the previous period (I_L). 
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 is the corresponding on/off shifter. The final equation invokes the wage/employment trade-off for dynamic policy simulations. The superscripts indicate Base Forecast values for employment and the real wage rate. 
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 is the on/off shifter.
Table 1: A stylised macro model useful for analysing results from MONASH

Levels equations
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Linearised equations in the percentage changes of variables
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The linearised percentage-change forms of equations (1) to (16) are given as equations (1’) to (16’). Lower-case letters identify the percentage changes in variables written in the corresponding upper-case letters. In the linearised model, the coefficients and parameters that have not yet been defined are: 
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, which reflect the shares of private consumption, investment, public consumption, exports and imports in GDP (the sum of these shares is one); 
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 which reflects the average capital/labour substitution elasticity; and 
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 which reflects the average price elasticity of world demand for exports. From the model's database we infer the following values for the coefficients and parameters:
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In terms of the linearised stylised model, the endogenous variables in the short-run comparative-static closure are: y, c, i, (, x, m, l, rer, tot, 
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. To obtain the long-run comparative static closure, we exogenise l by endogenising rw, and we exogenise ror by endogenising k.
THE EXPERIMENT


The experiment you are analysing is based on a shock to a macroeconomic variable; the real wage. The closure of the model is short-run. You may have noticed in the closure that many macro variables are on the exogenous list. For example, on the supply-side of the economy, we fixed the level of capital usage by fixing capital in each industry (cap_at_t). On the demand side, real private consumption is determined by fixing the average propensity to consume out of gross national product (apc_gnp). Real public consumption (f5gen) is fixed and aggregate real investment (ir) is a function of the average rate of return on capital. Therefore, in the short-run closure for the real wage experiment, we have largely imposed the macroeconomic environment.


The constraints that our choice of macro environment places on the economy will be important in determining relative price changes, and therefore the responses of agents to the effects of the increase in real wage rate. It is handy if we keep the nature of the macro environment in the back of our minds when attempting to interpret the results.

RESULTS


We will interpret the results of the real wage increase beginning with the impact on some main macroeconomic variables. This will enable us to determine the consequences of the shock for the main endogenous macroeconomic variables, and in particular, the trade balance. Also, it will give us insights into broad (economy-wide) relative price movements that result from the shock. Knowledge of the main relative price movements will help us interpret the industry results.

MACROECONOMIC RESULTS

Determining the impact on aggregate employment and output

1. First, check the results from the full model to see if the shock has been implemented correctly. You should check the value of the shocked variable itself, check the value of the real wage rate from the viewpoint of the consumer, and check the difference between the values of the economy-wide nominal wage rate and the CPI.

2. In the full model, what price is the numeraire? If the numeraire were changed, how would this affect the results?

3. Using the stylised model, identify the real-wage-rate variable that is analogous to the variable shocked in the full model. If the shock had no impact on the economy's terms of trade, what effect do you expect the shock to have on the real cost of employing labour (i.e. on the real wage rate from the viewpoint of the producer)? Results from the full model show that the real cost of employing labour (real_wage_e) increases by 0.776 per cent, substantially less than the increase in the real wage rate (fwage or real_wage_c). How can this be, given the small decline in the terms of trade (toft)? Hint: compositional effects are important, especially those relating to the dwelling ownership industry.

4. Given the result for real_wage_e, use the stylised model to deduce a value for the percentage change in the real price of capital. Compare the result from the stylised model with the result from the full model (this can be calculated as the difference between the value of the average rental on capital (p1cap_ave) and the value of the price of GDP at factor cost (xifac)).

5. From the change in relative factor prices implied by the full model, use the stylised model to infer the change in the ratio of factor inputs and hence the change in aggregate employment. Compare the result from the stylised model with the outcome for emp_hours in the full model. What might account for the difference? Hint: In a multi-sectoral model, the economy-wide ratio of capital to labour is affected not only by changes in the ratio of aggregate factor prices, but also by changes in the sectoral composition of GDP. The capital to labour ratio can rise by changes in the composition of the economy towards capital-intensive industries.

6. From the change in aggregate employment, use the stylised model to infer a value for the change in real GDP. Check by comparing with the change in real aggregate value added (gdpreal_fc). 
7. You will have noticed that in the full model both real GDP at factor cost and real GDP at market prices (gdpreal) have fallen, but that real GDP at market prices has fallen by more than real GDP at factor cost. What accounts for the difference? Note, however, that as indicated in equation (2'), the dominant effect on aggregate output is the change in employment and this causes GDP to fall.

Determining the composition of final demand

We have explained the change in real GDP from the input side. Next we will attempt to explain the changes in the expenditure-side components of GDP.

8. Recall from the closure that real public consumption is exogenously fixed. Observe the effects of the shock on the other two main components of real domestic absorption, private consumption (cr) and investment (ir). Rationalise the direction of effect on real investment and rationalise the quantitative effect on real private consumption.

9. Given the changes in real GDP and the components of real domestic absorption, use the stylised model to deduce what must happen to the change in the aggregate volume of net trade (X-M). Compare this change with that from the full model. 

10. How is the aggregate volume of net trade being moved? By a change in import volumes or a change in export volumes or by some combination?

11. As indicated in equations (5') and (6'), movements in the international trade balance occur due to activity effects and relative price effects. Changes in domestic demand (with given prices) will tend to change the demand for imports - an activity effect. Changes in international competitiveness (changes in domestic costs relative to foreign prices/costs) will change foreign export demands and domestic demand for imports. In this simulation, what is the main activity effect? What is the relative price effect? Hint, check the variable realdev.

12. Use the stylised model to deduce results for the terms of trade and the price of GDP. Compare these results for the variables toft and xigdp from the full model.

INDUSTRY RESULTS

13. Look at the industry output (x0ind) and employment responses (labind). Note some of the outstanding results (spend about 10 minutes).

14. You have probably noticed that some industries have performed better than others have; the impact of the real wage shock changes the industrial structure of the economy. We will now attempt to explain the impact of the real wage shock on the industrial structure exploiting insights gained from our interpretation of the macro results. In our analysis of the macro economy, we noticed a move towards trade surplus. We argued that the movement to trade surplus required an improvement in international competitiveness, i.e., a reduction in domestic costs relative to foreign prices. We might speculate that the improvement in competitiveness would favour the traded goods industries, i.e., those industries that sell a large share of their output to foreigners and/or which compete in domestic markets with imports. Can you verify that the traded goods industries do well relative to the non-traded industries? 

15. Can you explain any anomalies? That is, do you find any seemingly traded-goods industries that perform poorly or non-traded goods industries that perform well? Hint: remember the underlying input-output linkages in the model.

16. Can you explain the performance of the dwelling ownership industry? Hint: what is its composition of primary factor inputs to the production process? Who are its main customers?

17. Can you explain the performance of the construction industry? Hint: what is its sales pattern, i.e., who are its main customers and for what purpose do they buy the construction commodity? (Try to explain why demand is moving the way it is.)

18. Can you explain the performance of the government industries?

19. Glance through some other industry results (e.g., the results for investment (y)). Can you explain the general directions of results?

An Answer Guide to the INCREASE-IN-REAL-Wage Simulation

1. The directly-shocked variable is fwage. The consumer real wage rate is real_wage_c. There is no macro variable for the economy-wide nominal wage rate. Look at industry results for p1lab. The CPI is xi3.
2. The numeraire is xi3. In a conventional CGE model, in which the numeraire is the only nominal variable held fixed, the choice of numeraire has no effects on real quantity variables and on relative prices. It only affects the general level of prices.

3. The analogous variable in the stylised model is rw. In the context of the stylised model, if the shock had no impact on the terms of trade then we would expect the real cost of employing labour (
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) to increase by 1 per cent. The key compositional effect occurs via the change in basic price of dwelling ownership (-1.75 per cent). Dwelling ownership has a larger weight in the CPI than in the GDP deflator. This causes the GDP deflator to increase relative to the CPI. In turn, this causes the producer real wage to increase by less than the consumer real wage. 

4. From equation (11'), and using values for the labour and capital shares of 0.7 and 0.3, we calculate a value for 
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 of -1.8 per cent. The difference in values of p1cap_ave and xifacx0gdp is -1.83 per cent. 

5. From equation (10'), using a value for the capital/labour substitution elasticity of 0.5, we calculate a value for (k-l) of 1.3 per cent. Thus, with k = 0, l is -1.3 per cent. The stylised model exaggerates the fall in employment because the shock causes a compositional shift in the economy towards capital-intensive industries that mitigates the overall impact on employment. The most capital-intensive industry is dwelling ownership. One of the most labour-intensive industries is construction.

6. From equation (2'), the change in real GDP will be 0.7*-1.0 = -0.7 per cent. This is very close to the outcome for gdpreal_fc of -0.68 per cent.

7. Changes in real collections of indirect taxes net of subsidies. Look at the outcomes for the nominal tax collection variables. 

8. In this closure, at the industry level real investment responds positively to changes in rates of return. Thus at the macro level, real investment responds positively to changes in the average rate of return. An adequate indicator for the change in the average rate of return is the difference in values for p1cap_ave and xi2 (=-1.62 - 0.51 = -2.13 per cent). This explains the direction of effect for aggregate investment. The quantitative impact on private consumption can be deduced from equation (3'), using values for the private and public consumption shares of 0.6 and 0.2.

9. From equation (1'), and using the suggested values for the expenditure-side shares we can deduce that:
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In the full model expvol = 0.18 per cent and impvol =-0.99 per cent.

10. Mainly through a fall in import volumes, though export volumes do increase. 

11. The most import-intensive form of demand is investment. A fall in aggregate investment of -1.86 per cent imparts a large negative activity effect on imports. However, the activity effect alone is not sufficient to generate the required improvement in the aggregate volume of net trade. Real devaluation is also required. Thus we see a value of 0.28 per cent for the variable realdev. 
12. See equations (7') and (8').

13. The dwelling ownership industry produces the services of the nation's housing stock. It sells only to private consumption, and the only input to its production is capital. Thus in a short-run simulation, with capital fixed, the production of housing services is also fixed. The price of housing is the only mechanism that reconciles production with demand for housing in the short-run. Housing has an expenditure elasticity of about 1.3. Thus without any price effects, the demand for housing would fall by about 1.3 ( 0.93 = 1.25 per cent. To shut this off, the price of housing falls relative to the CPI (the average price of all goods purchased by the consumer), inducing substitution effects against dwelling consumption up to a point where demand for housing is unaffected by the shock.

14. The main customer of construction is final investment demand by industries.

15. The main customer of the government industries is final government consumption.
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