Semester 1/2017
4.3 Application examples

Note: Mapping the linear economic model in a matrix form

Example 4.K: Using the form Ax = d, write the following market model in the
matrix form.

Qd = Qs Q J' P ﬂ‘*-
Qd=a-bP+cy cag fa MQL

Qs =e+fP+gw

whena, b, ¢, e, f, gare parameters. Y = income and W = weather condition.
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Example 4.L

Consider a simple macroeconomic model.
C=a+bY,; 0<b<i

I =171,+iY: 0<;<] ﬂ Y=C+I+G

G=G,

T =Ty+1Y; 0<s<]

) Ref 1+ you nud f
)’d—:R; ~T+R S

Where R is the government transfer and G is the government purchase. All the
remainings are defined as usual.

State all the endogenous variables in the model

Edo. €, T, T v, ,y

I:,xo: G')EJIOh’—"“)o.
b, (Mpe) [ CMPT) ;.pcmm

~Ce sJ
L (MpT) el

- Isthe above system solvable?

—
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- Rewrite the system of equations in the matrix form and solve for all the
three variables using the Cramer’s rule.
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Chapter 5: Single-variable optimization: theory and applications

Chapter 5: Single-variable optimization: theory and
applications

Optimization theory is a mathematical too] developed to solve for the
solution of the problem that can be characterized in the following form

Clnglev veri L el g hichst
R Prblem 2
hPi‘"‘?" \ max (mim) , f(x), x € D. "
bind g Cshlevies [paw ol V) s vl g
- Optimization theory has been &ensively applied into economit;s/ f

analysis. pagt [Nyap'sl .Ph'm"‘ﬂﬁ Mt'nimf”'hn P llm,

o We've seen before that equilibrium economic models include
several behavioral equations that capture behavior of
groups/persons engaged in the model.

o All these behavioral equations are actually derived from the first
principle that agents are rational and choose for optimal decision,
resulting in the behavior that can be captured by the proposed
function.

* Market demand model

* Demand equation is the resylt of maximizing utility,
subject to budget set.

® Supply equation is the result of proﬁt-maximizing
decision of firm.

= National income model

® Aggregate consumption function is derived from the
aggregation of individual consumption function which
isthe result from intertemporal consumption problem.
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Chapter 5: Single-variable optimization: theory and applications

5.1 Basic calculus: derivative

What is derivative?

> Derivative reflects the responsiveness ofa v

ariable attributed to a
variable.

For example, consider a case y=f(x).

» Derivative of y with respect to x is denoted by j—z or f'(x).

» Very much like to the concept of delta change, derivative
considers the case for a small change.

By definition, mathematical

dy Ay
dx Ax’

notion for derivative is limiting case for

(Ax ~0)

Formally stated, the notion of derivative is given by,

Yy ’(xo)zlimf(x°+h)‘f(x°)
dx h—0 h

i SO~ £ (x,)

D) &= xo
. A
=lim =¥ 3
Ax—0 Ax

A Smell inCremenlin X (Ax ~0)
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