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Seminar exercises ECON4360, Spring 
2006  
Seminar #2: Issues from Johansen (1977,1978) 

1. Target-instrument: instrument efficiency 
Tinbergen gave in his book (On the Theory of Economic Policy, 1952, p.55ff.) the 
following example of a small model (as squeezed out of a somewhat bigger model with 
“irrelevant” variables):  
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Here the target variables are  (= volume of production) and y D  (= balance of payments 
deficit), while the instruments are  (= labour costs per unit of product) and 'l 0ξ  (= public 
expenditure. (I am not sure I have understood properly the units of these variables but 
that doesn’t matter much for the exercise.) 

Reformulate the model in two ways so as to give (1) a system solved for target variables 
expressed as functions of the instruments, and (2) a system (2) solved for instruments 
expressed as functions of the targets.   

Tinbergen was interested in the effectiveness of the instruments (u) wrt. targets (x). He 
proposed two different definitions of the effectiveness of instrument i wrt. target j.  

His first proposal was to define in system (1):   
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His second proposal was to define in system (2):  
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Calculate all effectiveness measures for the model above according to both definitions, 
thus altogether eight numbers. (If Tinbergen got it right the effect of public expenditure 
on the volume of production is 1.74 and 6.7, respectively.)  

Express in words the difference in meaning between these two concepts.  

Which definition do you think best expresses the idea of "effectiveness of an instrument"?   

2. Decentralization of instruments: a simple case 
Let us study the decentralization of instruments by working through a small example. We 
consider two targets and two instruments related by the following equations: 
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We assume that the use of instruments and responsibility for achieving the targets is 
decentralized. Decision maker 1 is given instrument u1 and responsibility for achieving 
the target x1=x1

* and decision maker 2 instrument u2 and responsibility for achieving the 
target x2=x2

*. The information the decision makers have about the relation between their 
instrument and target is, respectively, the coefficient b11 and b22, which of course are non-
zero.  

If b12 and b21 are both zero there is obviously no problem in dividing up the decisional 
authority. But what if one or both of these coefficients are non-zero?  

Let us assume that the two decision makers first simultaneously set their instrument 
values the effect of the other and they then find that the result is different from the 
targeted value due to the effect of the other decision maker’s using the other instrument. 
We further assume that the decision makers in the next round, again simultaneously, use 
their respective assigned instrument to counteract this effect and so on in a possibly 
infinite number of steps. Try to figure out whether this process will converge, possibly 
contingent upon the values of the b-coefficients.  

It may be found advantageous to work out form the outset the correct values of the 
instruments to achieve the given targets.  

Can we draw any conclusions from this exercise about when it is appropriate to 
decentralize policy decisions?  

3. Target-instrument under uncertainty  
Let us assume the following relationship between the single target and two instruments 
with stochastic impact coefficients: 

1 1 2 2x b u b u= +  

with   1 1 2 23, var 1, 2, var 9Eb b Eb b= = = =

Wrt. the correlation between  and  we consider three alternatives: 1b 2b 0.5,0, 0.5ρ = − +  

The target value is set at . * 6x x= =

Solve the model, i.e. find the optimal instrument use by minimizing the expected gross 
variance (squared deviation), for five different set of assumptions, namely: 

1) Use only . 1u
2) Use only . 2u
3) Use two instruments, 0.5ρ = . 
4) Use two instruments, 0ρ = .     
5) Use two instruments, 0.5ρ = − . 

Tabulate the results you have found for the optimal instrument use ( ), expected 
target fulfilment ( ), and the expected gross variance ( ).  
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Check question: is it better to use two instruments than one regardless of the correlation 
between their impact coefficients? 
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