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2. Consider a modified version of the IS-LM model where government spending 

is tied to the level of  GDP ሺܻሻ.  

ܥ ൌ ଴ܥ ൅ ଵܥ ௗܻ െ ǡ����������Ͳݎଶܥ ൏ ଵܥ ൏ ͳ 

ܫ ൌ ଴ܫ ൅ ଵܻܫ െ ǡ�����������������Ͳݎଶܫ ൏ ଵܫ ൏ ͳ 

ܩ ൌ ଴ܩ െ ଵܻǡ�������������������������Ͳܩ ൏ ଵܩ ൏ ͳ 

ܶ ൌ ଴ܶ 

௦ܯ ൌ  ଴ܯ

ௗܮ ൌ ଴ܮ ൅ ଵܻܮ െ  ݎଶܮ

where C is the private consumption, I is the private investment, G is the 

government spending, T is tax, ܯ௦ is the level of money supply, ܮௗ is the level of 

real money demand, and ݎ is the level of nominal interest rate. Suppose that price 

is fixed equal to 1. All the coefficients are non-negative. Additionally, we assume 

that ܫଵ ൅ ଵܥ െ ଵܩ ൏ ͳǤ 

a. Discuss about the nature of government behavior. Does the 

assumption over the behavior of government make sense in practice? 

b. What does ܥଶ represent? What does it imply about the behavior of 

private consumption? Does the assumption make sense?  

c. Derive the IS equation. Interpret the meaning of the IS equation. 

Discuss about the key relation derived from IS equation.  

d. Calculate the slope of IS curve. When is the IS curve flat? What does 

the flat IS curve imply about the sensitivity of real GDP to the interest 

rate?  

e. Use the IS equation and calculate the tax multiplier. How does the tax 

multiplier depend on slope of IS curve?  

µd=
Y - T



a.)

Government expenditures are often pre - determined as to how much

the budget is spent each year . Although there was a change from the set ,

bet it was at a very small level . The government spending are

therefore usually in the form of constants and , in addition ,

the government expenditures are correlated in the same direction as GDP
.

So
,
this is not make sense .

b.) C = Co + Cy Yd - Cz r

Cz let us know that if the interest rate greater 1 unit , it will

affects the lower private consumption to be equal to Cz .

So
,
this is make sense #

Due to C , > 0
,
it means the relationship between GDP ( Y ) and

consumption is getting along with each other, ① and - C
,
G o

so tax and consumption have an opposite relationship .
-②

Due to C2 > 0
,
it means the relationship between interest rate and

consumption have an opposite relationship .



c.)
If we plug in G , T into Y = c + I + G ,

it

will has only Go and To in the Y equation .

• : Multiplier of tax means the slope of Y and To ,
and multiplier ofgovernment means

the slope of Y and Go .

Slope of LS curve =

- ( Cz -112)

1- ( In -1cg - G ,)

because Cz and Iz are higher than zero i.cz -112 > 0
,
so - ( Cz -112)

will less than zero - lcz -112) < 0
,
and because

I ,
+ Cy - G ,

< 1
,
so I - ( Ig + Cy - Gg ) > 0

.

Q
- ( Cz -112)

④ 1- (Ii -1C , - G ,)
< 0

slope =

- Ii

1-bll - t )

IS equation

Y = c + I + G



Y = [ co + GYD - car ] + [ Iot IN - Izr ] + [ Go - G- it ]

Y = Co -1C , [Y - T ] - Czr + Iot -44 - Izr + Go - Gil

Y = Co + GY - Cio - Czr + Io + IN - Izr 1- Go -Gil

Y - GY - IpY+GyY = Co - GTO - Czr -110 - Izr + Go

11 - Cy - I , + G ,)Y = Co - GTO - Czr -110 - Izr + Go

Y = Co - Cio - Czr -110 - Izr + Go

1- Cy - I , + G ,

Y = 1-Czr - Izr ) + (co - GTO + Io + Go )

1- Cy - I , + G ,

Y = - (Cz -112)r + ( co - GTO + Io + Go )

1- Cy - I , + G ,

- (Cz -112)r
+

Co - GTO + Io + Go
Y =

1- Cy - I , + G , 1- Cy - I , + G ,

↳
slope

BY - intercept
- (Cz -112)

considering slope of IS =

g- ( I , -1C , - G ,

due to Cz , Iz > O
g Cz -1 Iz > 0

,
so - (Cz + Iz) 40

and I , -1C , - G , < 1 then I - ( I , + G- Gg ) > 0

•

•

.

- (C2 -122)

1- ( I , -1C , - G , )
< 0 it's a negative .



Because the slope of IS curve is negative ,
so the relationship

between y and r is opposite .
That is when r increases , it will

effect the lower in Y .

d.) From the equation of consumption and investment

we can see that the IS curve will flat when the sensitivity

of C to r (G) and I to r ( Iz ) are high .

e.) Calculate tax multiplier

The multiplier of tax means the slope of Y and To .

From IS equation : Y =

- (C2 -1 I2) r co + To I

a-g- I , + an
+
1- G- I, + Gi-4%-4-7%+4 - c, - £ , +Gi%)

☐Y = - MPCpjdT
d

Tax multiplier shows the lower in y
when Tax increases 1 unit .



Ms
-p

=
Ld

Mo = Lo + LqY - Lzr

r =

(Lot LqY - MSO )
P

slope of LM : Dr = Lq

by L2

If Lq is small or Lz is high , LM curve is flat which mean the

change in GDP (y ) has small impact on the interest rate
.

[ n - ca - Iq -10g
<
,

[2+12] [ Yr ] = [
Co - Carlo -11=0+00 ]- Lz Mo

A X = d

The condition that warrants the uniqueness of the solution is / At -1-0

A is non -singular matrix

9- Cq - Iq + Gq Cz + Iz
1=0

Lq - Lz

- Lz ( 9- Cq - Iq + Gg ) - Lqccztiz ) 1=0

- [ Lz( 9- Cg - Igt Gg ) + Lqccz + Iz) ] =/ 0



it
1A , = - [ 419 -C , - In -16N ) -14 ( Cz -112 ) )

1A
, /

= do - Cato -11=0+60 Cz -112

Mo - Lz

1AM = -121 do -41J -1 Io -1001 - Molczttz )

lAzl= 1- C
,
- In -16g do - Cato -11=0-160

4 Mo

1AM =

moln - C, - In -16 , ) - l , / Co -d , -10+-1-0+60 )

Y*= 1A
,
I = -41C , - Cato -110+60 )

-

Mo (Cztiz )
IAI

- [ Lzln -C , - In -16,1-14112+-1-2)]

y*= - [ - Lz( Co
- C
, To -11 , -160 ) -1 Molczt In ) ]

- [ Lzln -C , - In -16,1-14112+-1-2)]
equilibrium

yt = Lz( Co
- Cato -110 -160 ) -1 Molczt In ) ] - GDP

[ 417 -C , - In -16,1-14112+-1-2)]

r* = I,A¥,
= Moll - C , - I, -16, ) - ↳ Clo

- Cito -11=0+60 )

- [ lzln - di - In -16,1-14141--1-2) ]

A- = - [ Liceo -Cato + Io -10 , )
-

Moll -4 -I, -19
) ]

- [ 1211 - ly - I , -16,1+4112+12 ) ]

☒ " 4 ( co - 4 To + Io -160 ) - Mogg, -I,+q ,
- equilibrium

interest rate
.

↳ In-4 - In -16g ) -141121-1=2 )



J . / The multiplier of Go on Yt

A = D = Lz

☐ Go 129 - C ,
- In -16, ) -1 ↳ ( dz 1- I

, )
" °

The multiplier of Moon 4*

D= 04¥ = C
z
+ Iz

☐ Mo
1217 -Cn - In -161 ) -1414-1121

% °

The multiplier of Go on

rte
= Art = L

,

☐ Go 411-4 - In -16,1-1414+121
" °

The multiplier of M
, on
r*

D= art = - In - C
,
- I, -16, )

<0
☐Mo Lz ( n -G- In -16,1-1414+-121

if the government; spending is strictly exogenous Cd - Go )

3¥
,

=
Lz

129 - G- Ig ) -1 ↳ ( d , + I, )
) A

☐ Y* = C
, -1-1-2

TMO (za -4--1,7+414-11=21
) B

☐ rt = Ln

AGT ↳ 11-4-1=11+4141--1-2 )
> (

DRI = - ( 1- C , - I, )
☐ Mo ↳ (1-4--4) -1414+1=2 )

> ☐

i. The multiplier is smaller than the case that
government spending purely exogenous .



goals : sy¥o and ☐ ¥-0
-

fiscal policy CGTI : 1,4¥ > o If 1270
or
#

Igo
= 0 Only if 4=0

monetary policy 1mn : ¥+070 only if 121-1--270

÷rm*☐=o not possible as the question assume I - a - I , -10, so

or #

Tmo
( 9 Mop → pity

the monetary policy cannot keep the current level of interest rate stayed the same .

the government can achieve both goals by using a single type of policy .

that is ,
to acheive the two goals by # go and or #= 01 , the government

can use the expansionary fiscal policy by increasing the government expenditure.
This situation is possible only if demand for money
is independent of income 14=01 and Lz > 0

If 4=0 is not true .

The government can dcheive both goals by using
the mixture of the two policies .

☐ y*= multipliers .

☐ Got multiplier of M . Omo

or
#
= multiplier m

• 060 -1 Multiplier of m . Omo

oy*=%* . so -1 31m¥ - omo

11111%1=114
☐ y# = A. ☐Got B- Omo
04
*
= $100 ; A ✗ =

d

A. soot B 's Mo = too -770 ✗ = A-Id
or
*

=o÷¥ . ooo -105m¥ • ☐ no

1%1=1%51%9
or
#
= c. soft Domo OMO

or *= Oi

C. 060 -1 Domo :O →②


