
COMPARATIVE STATIC ANALYSIS OF 

GENERAL FUNCTION MODELS

Significance:  to be discussed after discussion of some topics below:

· sometimes no explicit reduced form solution can be obtained.  Hence, we will have to find the comparative static derivatives directly from the original equation of the model.

· eg.    
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· Because of the general form of the C function, no explicit solution is available.

· 
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· At neighborhood of 
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the following identical equality will hold:
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· Partial differentiation 
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does not do the job as T0 can affect C not only directly, but also indirectly via Ybar,.

· Must resort to total differentiation, based on the notion of total differentials.

8.1 DIFFERENTIALS

Given a function y=f(x), 
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (8.1)


Example:
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The derivative of the function is 
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Differentials and Point Elasticity
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Find the differential dy, given 
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Given the import function 
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, express income elasticity of imports in terms of propensities to import

Gien the consumption function C=a+bY, find the marginal function and average function.  Find income elasticicity of consumption and determine its sign.
8.2 Total Differentials

Total differentials are for two or more variables:
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In general,
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Partial elasticities:
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8.3 RULES OF DIFFERENTIALS
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Examples:
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8.4 TOTAL DERIVATIVES

Question:  how do we fine the rate of change of a function C(Y-bar, T0) with respect to T0, when Y-bar and T0 are related?  Answer lies in the concept of total derivative.




Figure 8.4

Finding the total derivative

Consider the function 
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with the three variables y, x and w related to one another as in Figure 8.4 (a channel map).

It is clear that w, the ultimate source of change in this case, can affect y through 2 channels:

(1) indirectly, via the function g and then f (straight arrows)

(2) directly, via the function f (curved arrow)

The partial derivative 
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 is adequate for expressing the direct effect alone but a total derivative is needed to express both the effects jointly.

To obtain total derivative, 


first, differentiate y totally to get the total differential 
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then, divide both sides of this equation by the differential dw. 
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dy/dw may be regarded as some measure of the rate of change of y with respect to w..


The first term
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measures the indirect effect .
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The process of finding the total derivative dy/dw is referred to as total differentiation of y with respect to w.

Example:
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Example 2
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More complicated:
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8.5 Derivatives of  IMPLICIT FUNCTIONS – 

Explicit function : 
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Implicit Function :
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Derivatives:

If the equation 
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 can be solved for 
[image: image32.wmf]y

, we can explicitly write out the function 
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and find its derivatives by the methods learned before.  But if the equation, 
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 cannot be solved for 
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explicitly, we can make use of the implicit function rule.

The rule depends on the following basic facts:

1. if two expressions are identically equal, their respective total differentials must be equal

2. the differentiation of an expression that involves 
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3. if we divide dy by dx and let all the other differentials be zero, the quotient can be interpreted as the partial derivative 
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Suppose that only y and x1 are allowed to vary, then the above equation reduces to 
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General Rule:

Given 
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, if an implicit function 
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 exists, then the partial derivatives of f are:
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Examples:
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Extension to the Simultaneous Equation Case
(1)
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will define a set of implicit functions [n equations for y1 … yn]


(2)
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Given the equation system (1), if

(a) the functions F1,…,Fn have continuous partial derivatives wrt x and y

(b) at point (yi0;xj0), the following J is nonzero
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then there exists an m-dimensional neighborhood N in which the y variables are functions of the x variables in the form  of (2)
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Take the total differentials of (1)
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Then we have the following linear system if

· we  let all differentials dxi=0 except dx1

· divide each remaining term by dx1 then we have dy1/dx1,…, dyn/dx1
· should be interpreted as partial derivatives of (2) because all the x variables have been held constant except x1.

· we are led to the desired partial derivatives of implicit functions.

(3)
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Matrix Notation:


(See book)

Determinant of the coefficient matrix is the Jacobian determinant |J| which is known to be nonzero under the conditions of the implicit function theorem, there should be a unique solution to (3).  By Cramer’s rule, 
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Assignment:


Study Example 5, p. 213-214
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