Q5. Let f(.): R ®—RI be a function from the positive
orthant of a 2-dimensional Euclidcan space to a
|-dimensional Euclidean space. For simplicity, you may
assupe thai no matter how many times differentiation you
take from the function f(.) you always get a continuously
differentiable function. Denote variables (y;, ¥,) by yi~In
x; or x;=exp(y;) for i=1,2. Now definc a function g(.):

=H 4& by gly,. yo)-Ilx, xmu. Take the Taylor series
expansion of the function g(.) with respect to the variables
(y,» ¥g) Lo the sccond order terms {(i.c., 1gnore the third
and all higher order icrms) around the point (y,, yg)=(0,0).
Transform ihis Taylor scrics expansion of g(y;.y;) inlo a

scries expansion of f(x;, x,) as a function of cocfficients

in the forms of f(.), 90 and _.m_mmﬁ-“_ measurced at (1, 1) and
ax; dxidx;

variables (In x,0n x2).  (10%)
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(2} C =acy ¥ D+ tgall — H RT Jopi + ag,r 4 apov_y +oceC_y +re (consumplion)

—— e

o = 0, 0 = oy, Oeapi O, e < 1, 1t consland
_mu__ I =owY +aprbapd_y 1+ rp {investinent)

o >0, op <0, 0oy, rp:constant

4) ¥Y=1D0D
(5) ¥D=(1-SRT)¥
(61 api = ({1 +r_a)d = 1)b 4

h._._.”_ m= oy ¥ + onrevog + oager (money demand)
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BRHOA
b-real stock of government bonds.
C-real consumer cxpendiiure.
D-aggregate demand.
G=rcal governmenil expendiiure.
IRT-higher rate of income tax on other personal income.
I-real gross investment expenditure.
o=rcal money stock, currency in circulation (notes and
coin).
opi=real other personal income (interest income).
psbr=real public scctor borrowing requirement.
r=inlerest rate (yield) on government bonds.
SRT-standard rate of incomec tax.
T=1olal iax revenues, in real lerms.
v=ycal stock of privale sccior wealih.
voiCoy Ioisboisrme are the values of the corresponding
variables in the previous scason.
Y= recal gross domestic cutput, GDP, real incomc.

YD= real disposable incomc,
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¥*The Part of Mathcmatics (50%)%%

NOTE: TIn all ihese problenms, any answcr withoul proper



explanation or calculation process will noi be considered as
a compleic answer and no creditl (i.ec., zero poinis) will be
given even if you get them correctly. You have to
demonsiraie io the grader how you obiain the concluding
answer for each problem. You may work out the problems in
any order you like as long as you have each of them clearly
and carefully marked in yvour answer booklet. DO AS
INSTRUCTED! !
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(10%)
Q2. Given that *navugw please find " (x). (10%)
Q3. Do one and only onc of the following two problems.

Either one you choose here will counl for 10% If you
answer boih, no credits will be given for this part.
(10%)

(1) Given a competitive firm's marginal cost curve as that
shown in the following figurc where P¥ is ihe
cquilibrium price and Q% is the fire' s equilibrium
oulpui. What is the relationship between the firm's
producer’ s surplus (i.e., the shaded arca) and its

profit.
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(2) Given a continuous random variable X defincd on [a, b]

as shown in the following figure. Find out the
rclationship between the mean of this random variable

and ihe size of the shaded arca,

%
The cumulative
distribution
function of the
continuous random
variable X which
iz defined on the
interval [a,b].

0

a b

Q4. Give the £ - & definition for the statement of lim f(x) = fia). {1C
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