‘7'1')/ What is(are) the endogenous variable(s) in the model? What is(are) the > o2 B b>o0andc>o0
£ i +chy;
exogenous variable(s) in the model? -
P, =20+dQ$; d>0
the tn dﬂgk wous  variabler  ig Py B &dx 5 er 7 treanted oy given,

the  oxy 3 i L
Y gew ou ytunabler 1§ §a7b g ¢ 3 %9, J f)P, TR

UL STIEN. "1 7
\)7!{ Specify condition(s) under which the market equilibrium for good x is
guaranteed to exist. What restrictions do we need to place on the values of P,

market O'F@ so that the market equilibrium exists?

09\ . ¢Pyy Py ir an exogenour vaviehles 7 the ve fove ,
b il WR  shoytd tweateg fy ar o Tixel huwber
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vqf’ Solve for the equilibrium price (P) and equilibrium quantity (Qx) of the

ket f d x.
market for good x )‘\ X}'/ 1\}/ \(4/’(/9/

Gi=&i g - P+ tPy = =20+ P,
X A
x
() = —20d-796+eb Py
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d) Calculate the magnitude of the response of equilibrium quantity to the

change in exogenous variable(s).



2. (an old midterm exam question) Consider a market with 10 identical consumers.

Each of the consumer’s demand function is given by:
P =10+ kP, + k;Y — QF,

where P is the unit price of the product sold in this market, Q}i is the amount of
quantity demanded by the j-th consumer, P, is the price of product x, and Y is the
level of income. Assume further that the industry is controlled by two producers,

each of whom has the following supply function:
constant

P=5+@§N+Q{, and \5 ,1)213
P =20 +@{D+ 203,
nstant

where Q7 and Q3 are the amount of quantity supplied by the first and second

., 10

1l

producer, respectively. W is the price of gasoline and T is the level of technology.

All the parameters are STRICTLY positive.

Use the information given to answer the following questions:

a. Is “product x” considered as a substitute product or a complementary
product?
b. Derive the market demand equation.
Now, I supplement two pieces of information to be used in the remaining parts of
this question. That is, I assume that

() 0<(20+k,T) < (5+ksW) and (i) 10 + kP, + k,Y > 5 + ksW

a) Fom P= 10 + & 4 Py +k2Y-Q§
G\i 7 1O+'/k2Y'P+Ik1P')(

because &4 1s posifive and an mereasing in Py affect QSL



fo increases , so product X is a subsfitute product-

d
b) &j - 1O+'ﬁ2Y'P+/k1P')(
Q% = 10+ 4,Y -P + £, Px

Q= 1o+ kY P + 4k, Py

Qo= 10+ R, Y -P + 4, Px

10
at - 2 oh
. |=

\]

d
Qd +at +q) t..+ @Y
SRS AEIEE Y
d
Q"= 100 + 10k,Y - 10P + 10k Px <= The market demand

P=5+kW+0;, (O 0<Q0+kTD)<G+kW)and (i)10+kP, +kY >5+kW

P =20+k,T + 205,

Find P-intercept (Q=0)
0 = 10 + R, Y P+ %y Px
G = 10+ kP + 4, Y P

P =10 +’k1Px +'kz\f— O\OJL



c. What does the first condition mean in terms of the relative cost advantages

between the two firms? Given your interpretation, derive the market supply

equation.
C) P=5+kW+Q;
P - (5+'k3w)= &i
Q= P-(5+%,w)
because @; have to hijher
than zem @, > 0
so P-(5+4w)> 0

P> 54 4,w

’Smmmary : Qf

d 4
P- 20+'k4_T + 2Q2

S - P (202+kﬂ)

because Q5 have to hiﬂher

than zero . @5 > 0

P- (20t4,T) > 0

>0

P > 20+’k4_T

P-(5+%k,w) , P> 5+kyw

Q‘; = P—(20+k4—T) ,.P>20+/k4_‘|'

2

due Yo 0< 20+ %, T < 5 + 4, W

case case 2

case 3

I
20 + 'k4T

case 1 0< P& 20+k,T

SRR VR X

Q@ =0+4+0 =0

|
5+%&,W



case 2 20+ R, T < P K 5+’/a3w

S S
Qs = Q'] + Qz
s _ P- (20*‘{(4.“_)
& = 0+ 5
QS . P- (20+'k4,T)
2

case 3 P b+ kgw

S

"

&+ Q
j (P— (5+‘k3w)>+ ( P- (20+k4ﬂ>

Q

: 2

Q% =P-5-4k,wW + (P%— 1o + %kﬂ)
Q

3o |
P 5Pk ST 15

0 5 0< P<L20tk,T

2

3
SP-hWwrih,T-15 5 P> 5rk,uw



d. Given (i) and (ii), state the condition under which the market ceases to have

only single firm that stays active in the business?

Find P-intercept (&=0) The market demand

P=5+ksW +Q5, . = ot d
+ kW + Q3 P= 5+ kyW Q7= 100 + 10{{2Y—10P+’10'£1Px

P=20+kT+2Q5, . P= 2o+f€+T 0 = 100 + 1o{{ZY - 10P + qo«kﬂx

P -infercept is P =10 s R P + R, Y
from (i), G
P

N\

To+&qPy + R, Y 1

5+ RyW

20+4k,T

>Q

Due Yo 20+%,T < 5hyw <10+ kqPx 42Y ;80 P-infercept
of the market demand is on the fop of the Sraph ,and it affects
the market demand to infersect with The market supply that has

only one prodycer sfays acfive in the 20+ £, T <P 5+ 7Q3w :



From the markef swpp\y M C.) we found that if P> 5+ {{5w
is the price which is two firms can s’ray active in the business ,
but if the price decreases till 20+ &, T < P& 5+%,w

it will has only one firm stays active in the business.

Continue with the information given above, but now consider a specific case

where the value of coefficients and exogenous variables are given in the following

table:
Coefficients ky k, ks ks
Value 2 2 3 1
Variables Y P, w T
Value 5 10 10 5

e. Solve for the equilibrium price and quantity.

From the markel demand equahon

Q% = 100 4 10k,Y - 10P + 10 £4Px
Q* = o0+ 10(2)(5) - 10P + 10(2)(10)

(;2‘i = oo + 100 - 10P + 200

st
1l

400 - 0P



because Q“l > 0
400-10P 7 0
400 > 10P

40 7 P

P < 4o so Gt = 400-10P,P < 4o (D)

From the market supply

0 5 0< P L4k, T

QS
P—(zo;kﬂ) ; 20+, T<PL 5+4,w
3
2P kW Lk, T -5 5 P> B,
0 ;0 < P L 20+ (1)(5)

QS

P- (20+(1)3))
2

5 204 (NE L P L 5+(3)(10)

SP-(3+LMB)-15 - P> 5 +(3)(10)



K
1 25 C
3p_ 99 .
ZP 'z_ ) P > 35

The eﬂw'libriwm occirs when Qd - Q°

d

case Q" = 400-10P 5 P< 40

@=TP-2 ;25 <P<X 35

] 25
400-10P = 2 P- A

25 _ 1
400+ 5 = g F T 1oP
400+12.5 = 0.5P t 10P

412.5 = 10.5P

P = 39. 2357 cannof 25 < P £ 35
because —7 =



case 2 Q= 400-10P , P< 40 ¢ g
Ty
AN
35 40
Qt = Q@
3 5
400-10P = F P - iz
4004-0‘—; = %F +1oP
400t 475 = 1.5P + 10P
4475 = 1N1.5°P
P¥ = 359130 /v duefo 35<P < 40

plug in P = 3%.9130 into Q% = 400 - 0P
Q% = 400 - 10(38.9130)
Q% = 400- 3%9.130
¥= 10 370

The equalibrium price = § 38.9130

The eqbu'h'brium quan’ri’ry = 10.%%0 wnit



f. Suppose that the government provides a subsidy of $5 for each unit of
output that the consumers have purchased. Calculate the benefit that

consumers and each of the two producers receive under the subsidy

program.

When the goVernmenT Provides a SULbs(dy of $5 for each unit
d Frice per wnit

d_ .ol

from case2 @ = 400-10P" (1) when P o consumer
Q= %Fs - % -4 P’ - price per wnit

of producer

and P* = P+ subsidy
P eptes (9

Plug in P info @

&= 3p-%

SER S ORE >
SRR
= 3¥ -0 @

The market eqvu'librmm occurs when

from () /G\d - @SN%m@
200 -10P*

1

"N

400 + 40



40 = 11.5°F
38.2609 = P
plig in 7 into @ plug in P info (©) to find quantity
p* = P s & - 2 4
P = 3% 2609 +5 Q° = 2 (382600 - 40
PT = 43.2¢09 a* = 17.3914

The benefif thal consumers and each of the two producers receive
For consumers , price per unit that consumers  have fo pay before

the subsidy is $ 38.9130 , buf the price per unit affer the subsidy
s § 36.2609 ,50 the benefit that the consumers received

will be § 0.6521 per unit.

For producers , price per unit that the producers sell before
the subsidy is § 38.9130 , buT the price per unit after the subsidy
Is $ 43.2609 ,50 the benefit that the producers received

will be § 6.5214 per unif.



3. Consider a simple macroeconomics model given below

€ =03Y, — k7 ky > 0.

[=05Y —kyr; k, > 0.

Yo=Y-T

G =G,

T=T,

M = kY — k,r; ky; >0 and k, > 0.
M5 =M,

where Y = GDP, C = consumption, I = investment, G =
government purchase, T = tax, r = interest rate, M =

money demand, and M = money supply

a. Write the system of linear equations in matrix form with two

variables included, namely Y and r.

R) goods markel

Y-C+1+G

9: 0.3¢7-T)-k,v +o.s~1—kzv +6é,
e 0.34-0.83T-k,v +0.5y-%,v+é,
Ve L, -L-0.87 ey ckyrt €o)

9s 1.8 Ve ~Skyv- Sker 456,

e -1.5 To -85, (k,1k,) + S6q

M4 v (SW4+SK,Y = -1.STo ¢ S6o

*Mq»o, Mav‘\bl
™M mS
ks"' 'k.v : Mo

| Sklfskg \1 ’I.STO ‘\'SGO
ka ’kq. v : Mo



b. Solve for the equilibrium solution (Y*, ") r¥

]
equilibrivm : y=-1.5T + 56, - 5'(k3V‘M0 ) * (Ki+ko )
S d Z N -
% =L = T1STH 56 - 5k [Kay-mo)—gkz (K” ’"°)
3 d 8 !
M= M = “LST+ S - SkikyY + 5Ky Mo - S koK Y +5lipMe
Mo = Ka¥—K¢l Ky Ky
P¥ = KeY = Mg = -18T+56,- SKiKsY +SkiMg - SKQK'}‘IJ,SkZ Mo
—_ Ky K T Ke
Ky g+ SkiksY, S-KZK-}‘I:.- -1ST+S6,+ Sk Mo 4 ;;(2 Mo 4 k4
Ky Ky Ky Ky
y (1.|. S'KIK}.'_S'K?.K}) = -1S5T+ g60+ S.klmo + EL'Z(V\__O
IEW KY Ky Ky
Y¥ = -1.5T+56 + SkiMg + Sky Mo
Ky Ky
1+ 5KkiK3 + SKqK3
Kg Ky
L‘*- = -18TKy + S6gKg + C kMgt SkaMg
Ky
Ky+ Sk, K3+5keko
Ky
= -1STKy+ SGo+ SK Mg+ SKoMo x Ky
Ky k"l +CK K+ C ko Ky

¥ = TISTRY +560 kg + SKyMg+SKyMo
Ke+SK k3 + TKoKa

c. Has fiscal policy, for example, the change in government purchase,

become more effective if both k; and k, are getting bigger? Show
your numerical result, and explain your result with some economic

intuitions. (Hint: how do we measure the effectiveness of a policy?)

Y ¥ = ~1.5 Ticy + 560 Ky+ Sk Mg+ Sky Mg
Kyt SKiKs + Sok3

oyt

_ s ky
065 kytsk Kyt koK

If kiand k2 iS getting larger, y # will fall.
So,Ng it hasn't fiscal palicy beome mare efFctive.



4. Let the demand function be P = 14 — 3Q and the supply function be P = 4 +
2Q. Suppose that the government imposes tax by $t per unit of output. This

tax is assumed to impose on consumer. Answer the following questions.

a. Find the equilibrium under pre-tax situation. That is, when “t” is set to

equal to zero.

Demand = supply 14-3(Q> = 14-3(2)
l4-36 = 4+2& p* . g
¥ -,

b. State the condition that links between consumer’s and producer’s price

Demand SUPP‘\’
P=14-30 P= 4—+2Q5
d
Q = 14-p Q5= P-4
N 2
d O P24
Q= { s O , 0¢P4y
14-P ogpeay Q = {
: P-4 psq
2 ]

¢. Find the equilibrium after tax. (Hint: your solution should be written in

terms of “t”.)

Tox on consumer > Pd= ps+t

4+2a+t = 14-3g
Sa+t =940
t = 10-5q
Q*QF+er fox = 10-t ——X Subto demand
5 function blf +ox

*
p*” =14 - Clo-t x3)
5

= 14 -30+3t
S
*
P after tax = 4o0+at - g+at
5 &
Q*a-F+er tox = 10-t ——x subto 5uppl\l
S function b[f +ax
X
P> alf fox = 4+2 (0=t
(=5
= e-2t

5



d. Calculate the consumers’ and producers” burden. Which group is paying

more for the tax under the equilibrium?

Tox bur

den

TCe+3t)+(8-2t)>= 16+t
S s 5

P

producer’s burden

3
coOnsumer s burden

COnsumer poying more for tox under the equi

o al-P+ax+ s alf tox

o)

5
2 x |00 = 40
5

2 x100 = go
5

e. Find the expression of the revenue that the government can collect from

the market under the equilibrium.

ToXx revenue

=($t lunit) x Cunit output sola)

t o« ((oi)
S5

10t t2

S

f. If the government were to collect tax so that total revenue is maximized,

what is the appropriate level of unit tax, “t”, that it should impose to the

market?

d
P

po.

o
a-ba” = 4y -zt

S

c+ daQ

= 4+ 2&°

‘t*= B (Q‘C )
b+c

z( lo—-:l-d>

_/\4-4

-3+2

=(

-1
3+2

)
)

¥ t moximizes TCtY %

libriom.



